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MU.  UOUEltT  BKLL,  C.E.,  F.G.S., 


ALFKKD  R.  O.  SELWYx\,  Es(i., 

DIHliOTOU  OF  TIIK  OEOLOdlCAIi  SURVEY  OF  CANADA. 


iSiu, — I  liavo  to  report  that,  incompliance  with  the  instructions  whicli  I 
liail  the  honor  to  receive  from  Sir  W.  E.  Logan,  I  proceetlctl,  in^lay  last, 
to  make  a  geological  examination  of  tlie  country  lying  on  the  north-western 
side  of  Lake  Supei'ior.  Fort  William  was  solectotl  as  my  head-(iuarters  for 
tlio  season,  from  its  being  the  most  conveniently  situated  point  for  our  explo- 
rations in  the  region  around  Thunder  Lay,  and  from  having  a  post-olHcc, 
and  frequent  steamboat  communication  witli  the  east,  and  because  we  could 
licre  find  safe  storage  for  our  provisions  and  outfit.  We  were  under  many 
obligations  to  Mr.  Mclntyre,  the  gentleman  in  charge  of  the  Hudson  Bay 
Company's  establishment  at  Fort  William,  for  the  accommodation  of  one  of 
his  storehouses,  for  advice  and  assistance  in  procuring  proper  guides,  for  AoknowioiiRo- 
the  use  of  boats  and  canoes,  for  tracings  of  various  maps  in  his  possession,  ""'"'■"'  ""'• 
for  much  valuable  information  of  all  kinds,  which  his  long  experience  in 
that  region  ena))lcd  him  to  give  in  regard  to  the  country  which  we 
examined,  and  for  his  kindness  and  attention  generally  in  promoting  the 
objects  of  the  expedition.  We  were  also  greatly  indebted  to  the  families 
of  Mr.  !McIntyre,  iNlr.  McVicar  and  Mr.  McKellar  for  their  kind 
hospitality  whenever  any  of  our  party  happened  to  be  at  Fort  William. 
The  olhcers  amhunjiloyes,  generally,  of  the  Hudson  Bay  Company  aided  us 
cheerfully  whenever  an  Ojiportunity  occurred.  Amongst  those  from  whom 
we  received  information  or  assistance,  I  may  mention  Mr.  Ilopkhis  of 
Montreal,  Mr.  ^McKenzie  of  LaCloche,  ^Ir.  Bell  of  Michipicoten,  Mr. 
Charles  Do  La  lionde  of  lied  Rock,  Mr.  Crawford  of  Nipigon  House,  Mr. 
Henry  De  La  llonde  of  Poplar  Lodge,  Mr.  Whyte  of  Basswood  Lake 
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and  Mr.  Votlicn-  of  Fm-t  Fnuicos.  Bofuro  startin;^  from  Toronto, 
Mr.  Aiili'i'w  Riis-ti'll,  (if  the  (!rowii  LandH  Dcpartinont,  very  kindly 
funrnhL-il  iiu;  with  traciM.;.s  of  niaps,  and  with  extracts  from  reports 
ivlatinLi;  to  the  conntry  to  lie  exijlored.  I  am  indebted  to  Mr.  Thomas 
llerrick,  I'.L.l^.,  for  his  plan  and  (ield-notes  of  the  snrvey  which  he 
made  of  tiio  Nipi.^on  River ;  to  Messrs.  I'oter,  .John  and  Daniel 
McKellar  fur  the  results  oC  their  ;^eolo;^ical  explorations  in  the  cii\nitry 
from  Pi;^eon  Iliver  to  J^.laek  J'ay,  and  back  to  a  considerable  distance 
beyond  J)o,l;  Lake,  and  for  numerous  topographical  features,  including  a 
plan  of  their  survey  of  Current  Kiver  ;  also  to  Mr,  II.  1*.  Savigny,  P.L.S., 
of  Toronto,  Mr.  Ilugh  Wilson,  I'.L.S.,  of  Mount  Forest,  .Mr.  S.  J. 
Dawson,  C.E.,  Mr.  W.  B.  IJorron,  Inspector  of  Mines  at  Fort  William, 
Captain  Pymes  of  the  steamer  Algoma,  and  Cliief  Mauitousaise  of 
Nijiigon,  for  their  kindness  in  aiding  our  exploration  in  various  ways.     I 

Asi-utonis.  was  assisted  in  the  laliors  of  the  season  by  Messrs.  P.  McKellar  of  Fort 
William,  P.  B.  Ball  of  (luelph,  A.  D.  iJlackader  of  Brantford,  W. 
Notman  of  Ilamilton,  A.  McKenzie  of  Clifton,  W.  W.  Russell  of  Toronto, 
C.   K.  Dobbs  of  Kingston,  and  P.  McLaren,  B.A.  of  Lanark. 

The  first  month  was  devoted  to  an  examination  of  the  coast  from 
rrince's  Bay  to  Fort  William,  the  country  between  this  section  of  the  coast 
and  the  lower  stretch  of  the  Kaminitiipiia  River,  the  valley  of  this  rivor, 
the  country  between  Thunder  Bay  and  Dog  Lake,  and  tlie  shores  of 
Tliuader  lUiy.  As  retpiired  Iiy  my  instructions,  1  paid  particular  atten- 
tion to  the  geology  of  the  silver  deposits  of  this  region,  which  promise  to 
1)0  of  importance. 

In  addition  to  the  district  fir^l   referred  to,  I  was  directed  to   make  a:'. 

Luko Nipignii.  exploration,  or  if  possilile,  a  survey  of  Lake  Nipigon.  In  tracing  the 
run  of  the  njcks  eastward  and  northward  from  Thunder  Bay,  I  i'ound  tliat 
many  advantages  would  be  gained  by  proceeding  to  tliis  lake  as  early  in 
the  season  as  possible.  By  doing  so,  I  hoped  to  have  enough  of  the 
summer  left  to  make  considerable  topogriiphical  sin'veys  in  that  region, 
which  would  servo  as  a  correct  basis  f(n' laying  down  <nir  geological  work. 
In  June  last,  I  had  the  honor  to  communicate  to  Sir  "William  Logan,  by 
letter  from  Fort  William,  my  reasons  for  believing  that  the  Iluronian  and 
l^[)pcr  Copper-bearing  rocks  would  be  f  jund  to  occur  around  Lake  Nipigon. 
h\  extending  our  explorations  in  the  region  assigned  to  me,  from  die 
Thunder  Bay  side  only,  we  wei'e  constantly  in  the  dark  as  to  the  general 
nature  of  the  geology  of  the  country  ahead  of  us.  Whereas,  by  mapj)ing 
that  of  the  Nipigon  district,  wo  should  have  determined  the  geology  of 
the  two  sides,  and  thus  rendei-ed  it  much  easier  to  work  out  that  of  the 
ntervening  area.  Having  ascertained  from  the  ollicors  of  the  Hudson 
Eay  Com})any  and  the  Indians,  that  Lake  Nipigon  was  much  larger  than 
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commonly  supj)osod,  and  considering  how  desiraltle  it  would  lie,  for  onr 
purposes,  to  have  a  complete!  traverse  of  its  slutres,  T  engaged  Mr.  Peter 
iMcKellar  of  Fort  William,  who  is  Ixith  a  surveyor  and  a  geologist,  to  assist 
mo  in  tho  undertaking  ;  and  the  result  proved  that  1  was  very  fortunate 
in  doing  so. 

I'.efore  starting  from  F'ort  William,  I  had  the  honor  to  receive  the 
additional  instructions,  which  had  heen  forwarded  to  me  hy  Sir  W.  K. 
Logan,  at  the  suggestion  uf  the  Ifonorahle  Mr.  IMcDougali,  then  Minister 
of  Public  Works.  These  directed  me  to  take  levels,  and  to  make  all 
jwssihle  ohscrvations  with  a  view  to  ascertaining  tlio  practicability  or 
otherwise;  of  a  railway  to  the  North-west  Territories  through  the  country 
which  wo  might  examine.  I  am  happy  to  have  been  aide  to  report  that 
our  cxploratioir4  have  enabled  me  to  trace  a  route  which  appears  to  bo 
quite  practicable  for  sucli  a  purpose,  as  far  as  we  went,  or  tlirougli  a 
distance  of  about  one  liundred  miles  in  the  prop<ised  course,  begimiing 
at  Lake  Superior.  In  the  following  pages,  I  projioso  to  add  some  details 
to  those  which  wore  contained  in  the  special  report  of  "J:2nd  February 
on  this  subject,  which  I  had  the  honor  of  addressing  to  you.  * 

Tho  Nipigon  Rivi'r  having  l)Ocn  carefully  surveyed  by  Mr.  Ilorrick,  it  n,i,iof  survey, 
only  remained  for  us  to  make  what  geological  observations  we  could,  while 
ascending  it.  Having  arrived  at  Lake  Nipigon,  I  divided  our  party,  and 
gave  Mr.  McKellar  charge  of  one  of  the  sections,  beginning  on  the 
south  side  of  the  lake,  at  tho  point  wliere  Mr.  Ilerrick's  line  intersected 
the  shore,  Mr.  McKellar  proceeded  to  tho  right,  or  east  side,  while  I  took 
'  the  west.  At  the  end  of  about  eight  weeks,  the  two  parties  met  at 
the  northern  extremity  of  tiie  lake,  having  completed  a  survey  of  its 
shores,  excepting  tho  deepest  parts  of  a  few  of  the  bays.  We  had  also 
explored,  and  in  some  cases  surveyed,  the  lower  reaches  of  the  principal 
rivers  entering  the  lake,  and  determined  the  positions  and  forms  of 
about  4i)0  of  the  islands,  lying  within  easy  reach  of  the  shore,  and  more 
roughly  the  positions  and  outlines  of  about  100,  lying  further  off' ;  Avhile  cimc 
did  not  permit  of  our  ascertaining,  personally,  anything  Avith  regard  to  a 
considerable  number  in  the  centre  of  the  lake.  When  on  the  south-west 
side,  I  made  a. journey  of  several  days  into  the  interior,  following  the  lakes 
and  streams,  and  making  portages  between  them.  In  this  excursion,  I 
was  guided  by  CJiief  Manitousaise's  son,  Tchiatang,  a  very  intelligent 
Indian,  whose  services  I  had  secured  for  the  summer  ;  and  I  had  on  this 
occasion,  an  opportunity  of  proving  the  accuracy  of  the  sketch-maps  of  the 
region  -which  he  had  previously  made  for  me.  This  man  had  travelled  a 
great  deal  in  the  Nipigon  country,  and  beyond  it.  Having  a  very  correct 
idea  of  distance,  by  using  a  compass,  laid  upon  tho  paper,  to  guide  him  as 
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to  direction,  lie  prepared  for  me  a  numlicr  of  sketch-plans,  shewing  the 
geography  of  the  districts  through  which  lie  had  travelled,  together  with  a 
great  deal  of  other  useful  information.  The  countr}'  south  of  Gull  Bay 
on  Lake  Nipigon,  was  explored  by  following  the  Kahitotiquia  Illvor  and 
making  a  portage  from  it  to  Chiefs  Bay  on  the  same  lake. 

Our  surveys  on  either  side  of  Lake  Nipigon,  which  were  effected  mostly 
hy  triangulation,  were  carried  on  in  two  bark  canoes.  Distances 
were  checked  and  details  tilled  in  by  the  Bochon  micrometer.  The 
angles  were  determined  by  the  sextant  and  Troughton's  repeating  circle, 
the  local  magnetic  variation  being  so  great  and  so  uncertain  as  to  render 
the  compass  of  little  use  on  most  parts  of  the  lake-shore.  A  ti'ue  meridian 
was  occasionally  laid  down,  by  which  to  fix  the  directions  of  our  lines  ; 
and  latitudes  were  taken  for  the  purpose  of  cheeking  our  measurements. 
The  heights  of  some  hills  were  ascertained  by  angles  of  elevation,  or  by 
means  of  two  aneroid  barometers,  which  were  also  used  in  determining  the 
amount  of  fall  in  the  rapids  of  the  Nipigon  River. 

In  returning  from  Lake  Nipigon,  Mr.  McKollar  made  an  actual  survey 
of  the  west  shore  of  Black  Sturgeon  Lake,  and  of  the  river  of  the  same 
name,  as  far  down  as  Nonwatan  Lake,  and  an  approximate  one  from  that 
lake  to  its  mouth  ;  whilst  I,  returning  by  the  same  stream,  made  two 
traverses  of  the  country  lying  between  it  and  the  Nipigon  River.  On  my 
return  to  Lake  Superior,  a  jjartlal  examination  of  the  north-west  shore  of 
Black  Bay  was  effected  ;  some  additional  explorations  were  made  on  'the 
north  side  of  Thunder  Bay,  and  along  the  Red  River  Road,  as  far  as  it  had 
been  opened,  after  which  the  work  of  the  season  was  brought  to  a  close, 
and  the  party  returned  home,  all  well. 

Throughout  the  season,  I  worked  upon  the  principle  wliich  we  have 
always  pursued  upon  the  Geological  Survey,  in  exploring  or  surveying  in 
a  new  region,  namely,  that  of  following,  as  much  as  possible,  the  water- 
courses, instead  of  cutting  "  exploratory  lines  "  in  the  woods.  The  following 
may  be  mentioned  amongst  the  man\'-  advantages  of  this  system  :  (I)  We 
avoid  the  expense  of  cutting  the  lines,  which  would  add  but  little  to  our  know- 
ledge of  the  nat\u'al  features  of  the  country,  and  would  soor  oo  obliterated. 
C2)  The  clear  space  afforded  by  the  surface  of  the  watp?  serves  better 
than  an  artificial  opening  In  the  Avoods  for  measurements  ;)y  the  micro- 
meter, which  may  be  made  as  accurately  as  by  tlie  c/i.tln.  It  also 
admits  of  triangulation,  which  is  impossible  in  the  forest.  (;})  A  greater 
distance  mjvy  be  surveyed  per  daj'.  (4)  A  smaller  party  can  do  the  work. 
(5)  The  canoes  or  boats  by  which  the  survey  is  carrieil  o;i,  alio  serve  to 
convey,  at  the  same  tune,  the  supi)lios  of  the  party,  and  allow  of  a  consider- 
able (piantlty  being  taken,  thus  enabling  the  work  to  go  on  continuously 
for  a  greater  distance,  or  a  longer  time,  without  reference  to  the  base  of 
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operations,  than  where  everything  has  to  be  carried  on  men's  backs.  ((5 
The  river-beds  and  lake- shores  afford  many  more  exposures  of  the  rocks 
than  arc  to  be  mot  with  in  the  woods,  where  they  arc  covered  by  earth  or 
moss.  (7)  The  same  measurcmerts,  which  serve  to  dcterinlne  correctly 
the  distribution  of  the  rock  -foi'mations,  also  enable  us  to  lay  down  the 
topographical  features  of  the  country,  and  thus  we  obtain  a  knowledge  of 
its  geography  simultaneously  with  that  of  its  geology. 

The  principal  results  of  the  season's  operations  may  be  briefly  summed  summary  of 

_  '  '  '  ./J  itcimoii's  work. 

up  as  follows : 

1.  The  working  out  of  the  geology  of  the  country  around  Thunder  Bay, 
including  an  area  of  the  Iluronian  system  not  previously  recognized,  and 
tlie  addition  of  many  new  facts  in  regard  to  the  mineral  /eins  of  this 
region. 

2.  A  survey  of  Lake  Nipigon  and  portions  of  several  of  the  rivers  flowing 
into  it,  and  the  obtaining  of  approximate  levels  along  the  Nipigon  River, 
besides  an  examination  of  much  of  the  country  n^ar  Lake  Nipigon. 

o.  Ascertaining  the  fact  that  a  large  area  north  of  Lake  Superior,  includ- 
ing the  Nijiigon  country,  is  occupied  principally  by  the  Upper  Co})pcr-bear- 
ing  find  Iluronian  rocks,  instead  of  the  Laurentian,  as  had  been  supposed, 
and  that  it  therefore  offers  a  greater  probability  of  the  discovery  of  valuable 
minerals,  and  besides,  affords  a  much  better  country  for  colonization  and 
for  the  eonstruetlo)!  of  highways. 

4.  The  discovery  of  an  apparently  easy  route  for  a  railway  to  the  North- 
West  Territories  through  the  country  explored,  for  a  distance  of  about  one 
hundred  miles  from  the  mouth  of  the  Nipigon  River  on  Lake  Superior. 

For  the  sake  of  convenience,  the  tracts  examined  will  be  described  in  the 
following  separate  sections  as :  1.  The  Thunder  Bay  region,  embracing 
the  country  fi-nm  Bigeon  River  to  Black  Jiay.  -.  The  valley  of  the 
Black  Sturgeon  River.  :i.  The  Nipigon  River.  4.  Lake  Nipigon  and  the 
surrounding  country.  1'hese  will  be  followed  by  sections  on  the  economic 
minerals  of  the  district  examined,  surface-geology,  soil,  timber,  climate, 
the  opening  of  the  Nipigon  country  for  colonization,  the  railway  route,  and 
other  matters. 

I  have  laid  down  our  surveys  of  Lake  Nipigon  and  the  rivers  entering  it,  cooioRicni  map 
and  of  Black  Sturgeon  Lake  and  River,  together  with  Mr.  Ilerrick's  survey 
of  the  Nipigon  River,  and  Admiral  Bayfield's  ofa  portion  of  Lake  Superior, 
all  in  a  oonnocted  form,  on  a  scale  of  one  inch  to  the  mile,  upon  the  large 
sheet  accompanying  this  Report.  It  was  satisfactory  to  find,  on  plotting 
the  work,  that  the  measurements  of  Mr.  MoKellar  and  myself,  around  the 
oj)posite  sides  of  the  bike,  closed  very  well.  The  accompanying  map  of 
the  whole  country  between  Pigeon  River  and  Nipigon  J]ay  on  Lake 
Superior,  and  northward  to  the  waters  flowing  into  the  Albany  River,  on 
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a  scale  of  one  inch  to  four  miles,  is  based  upon  Mr.  Robert  Barlow's  compi- 
laiton  of  all  tlic  actual  survey's  which  have,  at  any  time,  been  made 
within  that  region,  with  the  addition,  by  myself,  of  the  other  features, 
as  nearly  as  they  can  be  laid  down,  from  all  other  sources  available  up  to 
the  present  time.  Upon  this,  I  have  represented  the  geology,  as  far  as  it 
has  been  determined  by  Sir  W.  E.  Logan  and  jMr.  Murray,  and  from  the 
explorations  <if  last  year,  with  tlie  addition  of  tlie  information  derived  from 
Mr.  McKollar  and  others  already  mentioned. 

GEOLOGY. 

The  rocks  of  the  country  examined  during  the  season  belong  to  the 
Laurentian,  lluronian  and  Upper  Coj)per-bearing  series.  For  the  sake  of 
facilitating  my  description  of 

THE   Uri'EK   COl'PER-BEARINO    ROCKS, 


Upppr  Cnppnr- 
beiirinj'  rucks. 


Lower  Rronp, 


I  will  introduce  the  following  list,  which  represents,  in  ascending 
order,  the  subdivisions  of  this  series,  as  far  as  known,  in  the  region  under 
consideration.  It  is  pi-epared  from  the  descriptions  by  Sir  W.  E.  Logan, 
in  the  Gcoloi/i/  of  Canada,  and  those  by  iMr.  Tliomas  jNLicfarlane  in  the 
Canadian  Naturalist,  as  well  as  from  our  own  oltservations  during  the 
past  season.  As  this  district  is,  even  yet,  l)ut  imperfectly  examined,  some 
portions  of  the  scries  may  have  been  overlooked,  and,  tlierefore,  this  jjro- 
visional  arrangement  of  its  members  may  require  modification  at  some 
future  time.  The  figures  in  brackets  arc  only  a  rough  approximation  to 
the  thickness  in  feet,  and  are  given  provisionally,  merely  to  convey  an 
idea  of  the  proportionate  volume  of  each  division. 

Loivcr  Grouj). 

1.  Conglomerates  composed  of  pebbles  of  quartz,  jasper  and  greenish 
slate,  in  a  greenish  arenaceous  matrix.  Seen  on  the  north  shore  of  Thun- 
der Bay.  (70) 

2.  Chert  layers,  mostly  thin  and  having  a  ribbon-like  appearance  in 
cross  section.  The  mass  is  genci-ally  dark,  but  some  light-colored  layers 
occur.  Thin  beds  of  dolomite  sometimes  se[)arate  the  chert  layers  from 
one  another,  and  argillaceous  layers  are  also  occasionally  interstratified  ; 
while  bands  of  dolomite,  which  are  tliemselves  sometimes  separated  by  argil- 
laceous beds,  arc  interstratified  with  the  foregoing.  The  chert  bands  con- 
tain iron  pyrites  in  specks,  nodules  and  thin  interrupted  layers.  A  min- 
eral resembling  anthracite  also  occurs  in  the  rocks  of  this  and  the  following 
division.  Seen  at  the  eastern  extremity  of  Thunder  Bay,  and  near  the 
five-mile  post  on  the  lied  lliver  road.  (300). 


i 


"^ 


[6 

ow's  compi- 
l)cen  made 
cr  features, 
liable  up  to 
as  far  as  it 
lid  from  the 
crived  fi'om 


7] 


REPORT  OF  MR.  ROBERT  DELL. 


319 


long  to  tlic 
the  sake  of 


I  ascending 
,'gioii  under 
.  £.  Logan, 
•lane  in  the 
during  the 
lined,  sonio 
e,  this  pro- 
in  at  some 
xiuiation  to 
convey  an 


id  greenish 
•cofThun- 

earance  in 
)red  layers 
lyei'j  from 
•stratified  ; 
li  hy  argil- 
hand.'^  con- 
A  niin- 
>  following 


a  near  tne 


th 


3.  Darkly  colored  massive  argillitcs  and  flaggy  hlack  shales,  the  mass 
bein"  characterized  by  numerous  vertical  joints,  runnhig  in  two  directions, 
and  dividing  it  into  blocks  of  a  very  symmetrical  character.  The  shaly 
portions  hold  regularly  formed  spheroidal  concretions  of  various  sizes. 
Trap  l)eds  are  associated  with  these  rocks  along  the  north  shore  of  Thun- 
der ]jay,  at  the  Thunder  15ay  Mine  and  hi  the  township  of  Mclntyre. 
The  shales  are  seen  on  the  lower  part  of  the  Kaminitiquia  River,  esjie- 
cially  at  the  Grand  Falls,  and  along  the  coast  of  Lake  Superior,  between 
Fort  William  and  i'igeou  iliver,  while  an  example  of  the  massive  variety 
may  be  seen  in  the  workings  at  the  Thunder  IJay  3iline.  (4."')0) 

4.  (jiray  ai^gillaccou^  sandstoues  and  shales,  nio.stly  thinly  and  evenly 
bedded,  line  grained  and  slightly  calcareous.  Examples  of  both  of  these 
rocks  may  be  observed  on  each  side  of  Thunder  Cape,  and  in  the  township 
of  Mclntyre.  In  the  southern  [lart  of  this  township,  and  at  the  north- 
western corner  of  Neebing,  bands  of  sandstone,  supposed  to  belong  to  this 
division,  occur,  containing  a  large  percentage  of  magnetic  iron  ore. 
(400). 

Upper   Group. 

.J.    Alternating  red  and  while  doloniitic  sandstone,  with  a  red  conglom-  riipcr  kioui). 
orate  layer  at  the  bottom,  occurring  on  Wood's  Location,  Thunder  Cape. 
Mr.   Macfarlanc  finds  the  red    sandstone  to  contain  12^   ]ier   cent,    of 
carbonate  of  lime,  and  11  per  cent,  of  carbonate  of  magnesia.   (40). 

ti.  Light  gray  doloniitic  sandstone,  with  occasional  red  layers,  and  spots 
and  patches  of  the  same  color.  These  sandstones  occur  along  the  south- 
west side  of  T'hunder  r)ay,  and  on  Wood's  Location,  where  Mr.  Macfarlanc 
f(juud  them  to  contain  V\  per  cent,  of  carbonate  of  lime  and  12  per  cent, 
of  carbonate  of  magnesia.  ("200). 

7,  Red  sandstones  and  shales,  interstratified  with  wliite  or  light  gray 
sandstone  beds,  fre(piently  exhibiting  ripple-marked  surfaces,  and  also  with 
conglomerate  layers,  composed  of  pebbles  and  boulders  of  coarse  red  jasper 
in  a  matrix  of  white,  red  or  greenish  sand.  (500). 

8.  Compact  light  reddish  limestones  (some  of  them  fit  for  burning  into 
<piick-lime,)  interstratified  with  shales  and  sandstones  of  the  same  color. 
(80). 

!•.  Indurated  red  and  yclIowish-gray  marl,  usually  containing  a  large 
[iroportiim  of  the  carbonates  of  lime  and  magnesia,  the  amount  varying  in 
specimens  analysed  l>y  Mr.  Macfarlane,  from  21  to  ol'  per  cent,  of  the 
former  and  from  7^  to  18^-  of  the  latter.  This  division  runs  through  the 
centre  of  the  peninsula  between  Thunchn-  Bay  and  Black  Bay,  and  may,, 
in  tills  region,  have  a  thickness  of  ;!.")0  feet  or  more.   (o^O). 
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10.  Rod  and  white  sandstones  with  conglomoi-ato  layers,  the  red  sand- 
stones l)ein,^  often  very  argillaceous,  and  v:uie,!^ated  with  green  spots  and 

Upiii;r<'(.pp<'i-  streaks,  and  having  many  of  their  surfaces  .ipiile-marked.  Those  rocks 
are  found  all  along  the  north-west  side  of  Black  Bay  as  far  up  as  the  town- 
ship of  McTavish.  (200). 

11.  On  the  opposite  side  of  Black  Bay,  conglomerates  and  .sandstones, 
mostly  of  light  color,  are  interstratified  with  layers  of  trap,  often  amyg- 
daloidal,  and  succeeded  by  beds  of  trap,  largely  developed  in  the  peninsula 
between  Black  Bay  and  Lake  Suijcrior,  and  porha])S  belonging  in  part  to 
the  next  division.    (0,000  to  10,000). 

12.  The  great  crowning  overflow  of  colunmar  traji,  which  cajis  the  hills 
from  the  Pigeon  lliver  to  the  Kaminitiipiia,  and  forms  the  sunnnit  of  Tliunder 
Cape.  It  is  characterized  by  numerous  joints,  dividing  it  into  large  columns 
at  right  angle.?  to  the  plane  of  the  mass.  The  rock  is  hard,  more  or  less 
coarsely  crystalline,  and  composed  principally  of  varieties  of  augite  and 
folds[)ar,  with  magnetic  iron. 

While  different  portions  of  this  scries  were  found  overlying  unconform- 
ably,  in  some  places  the  Laurcntian,  a  id  in  others  ihc  Iluronian  series, 
the  additional  facts,  which  have  been  observed  during  the  past  sunnuer, 
leave  little  doubt  that  the  great  trap  overllow,  part  of  which  has  been  men- 
Unconioimabiu  tionod  as  crowning  Thunder  Capo,  rests  in  diiVerent  iilaces,  sometimes 
unconformably,  upon  different  members  uf  lioLh  t!i.'  upjior  and  luwer 
groups  of  the  Upper  Copper-bearing  series,  li^ir  \V.  E.  Logan  has  already 
pointed  out  a  want  of  conformity  between  it  and  the  limestones  and 
sandstones  (U  and  10),  and  nuUeed  tlie  more  horizontal  attitude  of  tlie  over- 
lying trap.  {Givloi/ij  of  Canada,  pages  70  and  70.)  On  the  south  side 
of  the  lower  reach  of  the  Kaminitiquia,  anil  in  the  country  south-eastward 
from  that  river,  to  the  shore  (;f  Lake  Superior,  the  trap  is  found  resting  upon 
tlie  almost  horizontal  shaly,  clicrty  and  jaspery  beds,  belonging  U)  the  lower 
part  of  the  series.  In  1808,  iMr.  McKellar  observed  the  gray  argillaceous 
sandstones  (4)  running  under  the  trap  on  the  north  side  of  Thunder  Cape  ; 
and  last  season,  Mr.  Macfarlane  detected  the  higher  conix»rmable  dolomitic 
sandstones  and  conglomerate  layer  (5)  also  underlying  the  trap,  and  in 
unconformable  contact  with  it,  on  Wood's  Location  on  the  south  side  of  the 
cape.  On  the  Avest  side  of  Nipigon  Harbor,  the  same  columnar  trap  is 
seen  resthig  upon  indurated  red  marl,  believed  to  belong  to  the  ninth 
division  of  the  foregoing  list.  In  i!ie  valley  of  the  ]"ick  Sturgeon  River, 
the  same  trap  atipears  to  overlie  conformably  the  almost  horizontal  sand- 
stones, red  shales  and  marls  ;  while  in  the  neighborhood  of  the  portage 
from  Black  Sturgeon  Lake  to  Lake  Nijjigon,  a  similar  rock  is  associated 
with  beds  of  light  gray  sandstone  and  dark  compact  argillite  in  a  vertical 
attitude  ;  a  great  mass  of  tra;)  of  the  same  character,  occurring  on  a 
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higher  level,  appears  as  if  it  might  overlie  the  whole  unconformably. 
Additional  details  in  regard  to  these  rocks,  as  they  occur  on  Lake  Superior 
and  around  Lake  Nipigon,  will  be  given  further  on,  but  much  remains  to  be 
done  before  their  sequence  is  properly  worked  out. 

The  age  of  the  Upper  Copper-bearing  rocks  has  always  been  considered  Ago  of  upper 
as  doubtful,  and  although  provisionally  classified  with  the  Lower  Silurian, 
the  name  which  they  received  was  intended  merely  to  distinguish  them  from 
the  Huronian,  or  Lower  Copper-bearing  S'^ries.  It  has  been  mentioned  by 
Sir  W.  E.  Logan  in  the  Greology  of  Canada,  page  85,  that  the  diflSoulty  in 
determining  their  age  arises  from  the  absence  of  fossils  of  any  kind.  As, 
however,  new  facts  accumulate  in  regard  to  them,  it  becomes  probable  that 
they  may  now  be  considered  as  of  Permian  and  Triassic  age.  Being  of  a 
different  general  lithological  character,  as  shewn  in  the  foregoing  list,  and 
much  greater  thickness  than  the  Lower  Silui-ian  rocks  of  any  contiguous 
part  of  the  continent,  and  being  without  fossils,  which  are  generally  so 
abundant  in  these  rocks,  are  all  facts  unfavorable  to  the  supposition  of  their 
being  of  Silurian  age  ;  while  the  prevalence  of  such  great  volumes  of  marls 
and  sandstones  charged  with  the  red  oxide  of  iron,  and  of  great  overflows 
of  basalts,  amygdaloidal  and  other  trap  rocks,  the  peculiar  composition  of 
the  dolomitie  sandstones,  together  with  the  presence  of  various  zeolites  and 
native  copper,  and  the  existence  of  brine  springs,  cause  them  to  bear  a 
strong  resemblance  to  the  rocks  of  Permian  or  Triassic  age  in  Nova  Scotia. 

THE  THUXDER  GAY  RKlUOX  FROM  PIGEON  RIVER  TO  BLACK  BAY. 

The  shore  of  Lake  Superior,  from  the  boundary  line  at  Pigeon  River  to 
the  mouth  of  the  Kaminitiquia,  is  overlooked  by  bold  cliffs,  coming 
close  to  the  lake,  and  rising  to  a  height  of  from  500  to  1000  feet  above  its 
level.  This  part  of  the  coast,  as  pointed  out  in  the  Geology  of  Canada, 
p.  77,  is  occupied  by  thu  shales  of  the  lower  group,  while  the  higher  hills  are  uocks  of  the 
all  capped  by  the  great  basaltic  trap  overflow,  which,  as  already  mentioned, 
appears  to  constitute  the  newest  member  of  the  whole  series.  The  same 
rocks  seem  to  occupy  the  entire  area  northward  to  the  Whitefish  Lake  and 
River,  where  they  terminate  in  bluffs  facing  the  north-west,  similar  to  those 
which  face  to  the  south-east  on  the  shore  of  Lake  Superior.  A  correspond- 
ing arrangement  marks  the  northernboundary  of  this  area,  where,  tothesouth 
of  the  Kaminitiquia,  below  the  mouth  of  the  Whitefish  River,  and  nearly 
corresponding  with  the  southern  boundary  of  the  townships  of  Neebing 
and  Paipoonge,  high  north-facing  bluffs  of  trap,  resting  upon  the  lower 
members  of  the  series,  overlook  the  valley  of  the  river.  The  shales  and 
associated  rocks,  which  crop  out  at  a  low  angle  from  beneath  the  trap, 
continue,  however  to  the  north  side  of  the  lower  stretch  of  the  river. 
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Jasper  rocks. 


Their  northern  boundary  would  be  roughly  indicated  by  a  line  drawn  from 
the  Grand  Falls,  to  a  point  on  the  shore  of  Thunder  Bay,  about  six  miles 
east  of  the  mouth  of  the  Current  River. 

As  pointed  out  in  the  Geology  of  Canada,  p.  67,  the  lower  members  of 
the  formation,  which  underlie  the  trap  in  this  region,  consist,  in  ascending 
order,  principally  of  conglomerates,  chert  beds,  hard  shales  of  a  bluish- 
black  color,  with  some  dolomite  layers,  and  sandstones.  Interstratified 
beds  of  more  or  less  crystalline  dark  colored  trap  also  occur  in  several 
parts,  particularly  towards  the  bottom  of  the  series,  and  dykes  of  the  same 
rock  are  common.  The  whole  formation  has  a  general  dip,  at  a  very 
low  angle,  to  the  south-eastward,  or  towards  the  lake.  The  darkly  colored 
cherty  and  jaspcry  beds  are  often  finely  mottled  with  darker  and  lighter 
shades  of  green  and  spots  of  black  and  red.  Sir  W.  E.  Logan  has  referred 
to  the  occurrence  of  pebbles  of  this  character  on  the  shores  of  Thunder 
Bay.  The  rock  was  found  in  place  on  the  flanks  of  Rabbit  Mountain 
in  the  township  of  Paipoonge,  three  miles  south  of  the  Kaminitiquia  River. 
Bands  of  reddish  jasper  were  found  in  tlie  slates  on  the  opposite  side  of 
the  river,  at  about  the  same  distance  from  it.  The  occurrence  of  upwards 
of  one  hundred  feet  of  the  dark  hard  argillaceous  shales,  lying  nearly 
horizontally  at  the  Grand  Falls  of  the  Kaminitiquia  River,  is  noticed  in 
the  Gi'olorjj  of  Canada,  page  08.  Similar  rock  was  found  in  situ,  in 
several  places  on  the  river  below  the  falls,  the  lowest  being  on  lot  18, 
range  A.,  about  six  miles  from  its  mouth.  It  was  also  traced  i'or  two  or 
three  miles  up  the  bed  of  the  Slate  River,  which  enters  the  Kaminiti(juia, 
on  the  south  side,  near  the  east  town-line  of  Paipoonge. 

A  trap  dyke,  curiously  weathered,  and  standing  up  conspicuously  out 
of  the  shale,  crosses  the  stream  about  half  a  mile  above  its  mouth.  The 
bed  of  the  Whitefish  River  is  much  encumbered  with  bouldors,  but  the 
shales  are  seen  here  and  there  in  the  loAver  part  of  its  course.  At  about 
twelve  miles  south-west  of  Fort  William,  and  two  or  three  miles  north-west 
of  the  shore  of  Lake  Supcric,  opposite  Pie  Island,  a  lake  occurs,  called 
Ka-zee-zee-kitchi-wa-ga-mog,  which  was  surveyed  by  Mr.  W.  W.  Russell, 
of  our  party.  It  was  found  to  be  seven  and  a-half  miles  long,  in  a 
north-east  and  south-west  course,  and  one  mile  wide  in  the  middle,  and 
surrounded  with  high  bluffs  of  trap,  like  tliat  crowning  McKay's  Mountain. 
Its  surface  has  an  elevation  of  several  hundred  feet  above  Lake  Superior, 
and  Sucker  Brook,  which  discharges  its  Avaters  into  the  lake,  rushes  down 
over  the  underlying  almost  horizontal  shales.  These  contain  numbers  of 
singular  spheroidal  concretions,  similar  to  those  obBerved  by  Sir  W.  E. 
Logan  in  the  shales  of  the  same  formation,  in  the  bed  of  the  Kaminiti- 
«[uia. 

A  river  entering  Lake  Superior,  between  Pine  River  and   Sucker 


[10 

drawn  from 
it  six  miles 

members  of 
I  ascending 
>f  a  bluish- 
;er8tratified 

in  several 
3f  the  same 

at  a  very 
kly  colored 
and  lighter 
las  referred 
of  Thunder 
t  Mountain 
quia  River. 
)sito  side  of 
of  upwards 
'ing  nearly 
i  noticed  in 
in  situ,  in 

on  lot  13, 
:  for  two  or 
irainiti([uia, 

3uously  out 

outh.     The 

)rs,  but  the 

At  about 

north-west 

cur8,  called 

VV.  Russell, 

long,   in  a 

niddle,  and 

3  Mountain. 

e  Superior, 

ushes  down 

numbers  of 

Sir  W.  E. 

c  Kaminiti- 

nd   Sucker 


11] 


REPORT   OP  MR.   ROBERT   BELL. 


828 


Brook,  called  by  Mr.  McKellar  Cloud  River,  was  followed  by  him  to 
€loud  Lake,  a  distance  of  about  six  miles  from  its  mouth.  He  fr.md  the 
shales  and  associated  rocks  of  the  lower  group  all  along  the  bed  of  the 
stream,  while  the  tops  of  the  hills  were  composed  of  the  trap  of  the  crowning 
overflow.  The  whole  of  the  district  between  this  part  of  the  north-west  shore  cioudRirer. 
of  Lake  Superior,  and  the  Whitefish  Lake  and  River,  is  described  as  very 
broken,  with  numerous  lakes  surrounded  by  bluffs  of  trap.  Whitefish  River, 
which  was  found  to  be  unfit  for  canoeing,  except  for  a  mile  or  two  from  its 
mouth,  does  not  flow  from  the  lake  of  the  same  name.  Its  upward  course 
is  doj'cribed  as  curving  round  to  the  northward  at  about  twelve  miles  from 
its  mouth.  Whitefish  Lake  is  about  seven  miles  long  from  east  to  west, 
and  about  two  miles  wide.  High  trap  bluffs  arc  said  to  overlook  it  on  the 
south  side.  Proceeding  westward,  shales,  similar  to  those  of  the  lower  part 
of  the  Kaminitiquia,  are  reported  as  occurring  between  Arrow  and  Gun- 
flint  Lakes,  and  a  specimen  of  the  dark  variegated  jasper  of  this  series, 
picked  up  on  the  shore  of  the  latter  lake,  where  it  was  said  to  exist  in  situ, 
was  given  me  by  a  gentleman  who  had  just  come  through  it  in  a  canoe. 
The  south  shore  of  the  lake  is  said  to  be  steep,  and  it  is  probable  that  the 
great  trap  overflow  extends  thus  far.  The  Upper  Copper-bearing  rocks 
would  appear  to  terminate  at  the  west  end  of  Gun-flint  Lake. 

The  stratified  rocks,  both  of  the  mainland  and  the  islands  from  Pigeon 
River  to  the  Kaminitiquia,  and  from  Thunder  Bay  for  a  considerable 
distance  eastward,  are  cut  by  innumerable  trap  dykes  of  all  sizes,  running 
parallel  to  each  otlier,  in  a  northeasterly  course.  Tliey,  therefore,  form 
a  slight  angle  with  the  general  direction  of  the  shore,  it  having  a  more 
northerly  trend. 

The  Hudson  Bay  Company's  winter  trail  from  Fort  William  to  Bass- S'lkirk'^  road, 
wood  Lake,  follows  the  Whitefish  River,  Lake,  and  Portage,  in  going  from 
the  Kaminitiquia  to  Arrow  Lake,  but  this  route  is  impracticable  for  canoes. 
Many  years  ago,  Lord  Selkirk  had  a  waggon-road  opened  from  the  Pares- 
seux  Rapids  on  the  Kaminiti(iuia,  to  Whitefish  Lake,  which  was  used  as  a 
summer  route,  in  connection  with  the  boundary- line  chain  of  lakes.  The  valley 
of  the  Kaminitiquia,  from  the  mouth  of  the  river  to  the  junction  of  the 
Whitefish,  a  distance  of  about  twenty  miles,  is  covered  with  yellowish  sand 
and  loam,  underlaid,  in  the  lower  levels,  by  bluish-grey  clay.  The  breadth 
of  these  alluvial  deposits  from  north  to  south,  on  the  dividing  line  between 
Neebing  and  Paipoonge,  is  about  seven  miles,  and  it  is  apparently  greater 
here,  than  either  above  or  below.  The  soil  does  not  appear  to  be  fertile, 
except  close  to  the  river,  and  towards  the  mountains  on  the  south  side, 
where  hard  maple  occurs  in  groves,  which  are  used  by  the  Indians  for 
sugar-making. 

North  of  this  alluvial  tract,  at  the  south-west  corner  of  mining-lot  1 , 
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Herrick's  survey,  three-fourths  of  a  mile  north  of  the  town-line  of  Neebing, 
nearly  horizontal  calcareous    beds    occur,    containing    small  coral-like 
silicious  concretions  and  vertical  cylinders  of  chalcedony,  transverse  sections 
of  which  shew  fine  concentric  rings  resembling  agate.  Beds  of  dolomite 
are  seen  about  thti  north  end  of  lot  3,  of  the  same  survey.    Sandstone, 
containing  magnetic  iron,  is  found  on  lots  1,  2  and  3,  Herrick's  survey. 
On  the  northern  part  of  mining-lot  54,  adjoining  the  last,  black  silicious 
shales  occur,  which,  with  the  other  strata  in  the  neighborhood,   have 
a  slight  dip  to  the  eastward.   An  exposure  of  trap,  supposed  to  bo  a  dyke, 
appears  in  a  swamp  on  mining-lot  55,  between  lot  3  and  the  north  lino  of 
Neebing.  At  a  place  called  the  Algoma  Mine,  on  the  north-west  corner 
lot  (25  in  tho  5th  range  north)  of  Neebing,  there  is  an  outcrop  of  thinly- 
iron  ore.  bedded,  flaggy,  hard,  dark  grey  sandstone,  largely  composed  of  particles  of 
magnetic  iron,  and  weathering  to  a  rusty  color.     A  brook,  with  a  perpen- 
dicular fall  of  fifteen  feet,  has  hero  cut  a  channel  througli  the  rocks,  and 
exposed  about  twenty  feet  of  the  bods,  which  lie  almost  horizontally,  or  dip 
very  slightly  to  the  north.     A  specimen,  which  appeared  to  represent  the 
greater  part  of  the  mass,  has  been  found  by  Mr.  Broome,  the  chemical 
assistant  to  the  Geological  Siu'vey,  to  contain  37.73  per  cent,  of  metallic 
iron,  so  that  the  rock  may  be  considered  an  iron  ore.     Three  veins,  one  of 
them  thirty-one  feet  in  width,  and  holding  galena,  occur  here.     These, 
with  the  iron-sandstone,  will  be  more  fully  described  under  the  head  of 
Economic  Minerals.    The  same  highly  ferruginous  sandstone,  dipping  very 
slightly  east-north-east,  is  again  exposed  on  the  banks  of  a  brcok  on 
mining-lot  B,  rather  more  than  a  mile  north-east  of  the  Algoma  Mine. 
On  mining-lot  C,  about  two  miles  north-east  of  the  Algoma  Mine,  a  vein. 
Copper  oro.       'which  contains  copper  pyrites,  and   will   be  again  referred  to,  cuts  the 
same  sandstone,  which  here  has  a  horizontal  attitude.  At  a  mile  from  this 
locality,  in  a  course  bearing  N.  35°   E.,  and  about  the  south  end  of 
mining-lot  G,  there  is  a  north-east  facing  bluff,  thirty  feet  high,  com- 
posed of  similar  sandstone,  having  a  slight  dip  to  the  south-westward. 
Following  the  same  course,  at  half  a  mile  from  this  locality,  there  occurs, 
on   mining-lot  H,  an  exposure,  fifty  feet  wide  of  dark    compact,  fine- 
grained trap,  running  S.  75°  W.,  (mag.),  but  whether  belonging  to  a 
dyke  or  a  bed  could  not  be  determined  ;  and  at  about  one  mile,  on  mining- 
lot  J,  a  south-facing  cliff,  of  similar  trap,  about  twenty  feet  high.  Further 
on,  another  south-facing  cliff  of  trap  occurs,  at  three  hundred  and  fifty 
yards  from  the  last ;  and  at  half  a  mile,  a  high  north-facing  bluff  of  the  same 
rock  is  met  with  on  the  north  ends  of  lots  J  and  K,  running  N.  75° 
E.  (mag).    About  a  mile  to  the  east,  on  mining-lot  L,  this  bluff  sweeps 
around,  and  forms  the  termination  of  a  ridge  pointing  to^the  east-north-eaat, 
which  is  seen  conspicuously  from  Thunder  Bay.     The  upper  fifty  feet  or 
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more,  at  the  termination  of  this  ridge,  consist  of  trap,  but  the  black  shales 
appear  to  run  below  it,  in  which  case,  it  would  belong  to  a  bed  interstrar 
tified  with  the  sedimentary  strata  of  the  group  under  consideration. 

On  the  east  side  of  the  Current  River,  three  ridges,  composed  of  similarly 
interstratified  trap,  each  having  a  north-easterly  course,  are  met  with  on  TrappoanrooU. 
the  Thunder  Bay  Mining  Company's  location,  and  the  lots  adjoining  it  on 
the  east,  and  a  fourth  runs  in  the  same  direction  across  the  southern  part  of 
the  Shuniah  Mining  Company's  location.  From  Bare  Point  on  the 
former  location,  a  ridge  of  trap  runs  almost  due  west  a  considerable  dis- 
tar.ce,  and  may  also  be  an  interstratified  mass.  The  surface  of  the  trap, 
on  the  south  side  of  the  point,  dips  south,  at  an  angle  of  20"  to  25°,  and 
the  black  shales  are  found  on  each  side,  close  to  it.  The  trap  which  is 
met  with  at  the  commencement  of  the  Red  River  Road  occurs  in  a 
similar  manner.  Along  the  north  shore,  from  Bare  Point,  eastward 
to  the  head  of  Thunder  Bay,  a  distance  of  twenty  miles,  nearly  all  the 
islands,  including  Kitchi-minis,  or  Big  Island,  and  the  extremities  of 
almost  all  the  points,  are  composed  of  trap,  associated  with  the  shales,  and 
in  most  cases,  resting  upon  the  loAvcr  portion  of  the  group.  The  Welcome 
Islands,  opposite  the  mouth  of  the  Kaminitiquia,  and  four  miles  from  it,  are 
composed  of  the  grey  argillaceous  sandstones  of  the  lower  group,  and  trap, 
apparently  belonging  to  dykes. 

On  the  Kaminitiquia  River,  as  indicated  in  the  Geology  of  Canada  Boundary  of 
page  68,  the  shales  of  this  group  come  in  contact  with  the  older  rocks,  uui-onlan"  *° 
about  one-third  of  a  mile  above  the  Grand  Falls.  In  tracing  eastward  the 
line  which  marks  the  southern  boundary  of  the  Laurentian  and  Huronian 
rocks,  it  is  found,  after  a  few  miles,  to  make  a  bay  to  the  north,  crossing 
the  Red  River  Road,  about  ten  miles  from  Thunder  Bay,  returning  to  it 
at  four  and  a  quarter,  and  recrossing  again  at  three  and  a  quarter  miles. 
The  interval  is  occupied  by  the  thinly  bedded  black  chert,  hard  dark  shales, 
weathering  black,  and  some  arenaceous  and  conglomerate  beds,  which  lie 
almost  horizontally  where  they  come  up  against  the  gneiss.  On  the  bank 
of  Mclntyre'a  River,  on  mining-lot  M,  there  is  an  exposure  of  arenaceous 
beds  and  dark  slates,  like  those  at  the  Grand  Falls  of  the  Kaminitiquia, 
all  weathering  to  an  iron-black.  Some  of  the  beds  here  are  composed 
of  small  black  hard  rounded  grains,  in  a  white  apparently  silicious 
cement.  The  strata  dip  north  40*  west  (mag.)  <  15°,  and  have  a  thick- 
ness, in  the  exposed  section,  of  one  hundred  feet  or  more.  A  brecciated 
vein,  forty  feet  wide,  which  will  be  again  mentioned,  crosses  the  river 
on  this  lot.   From  the  point  where  it  intersects  the  road,  at  three  and  a  .  ■..--i 

quarter  miles  from  Thunder  Bay,  the  boundary  of  the  gneiss  runs  north- 
eastward to  the  Current  River,  which  it  crosses  on  mining-lot  S.  At  tbis 
place,  the  Laureatian  rocks  appear  to  be  confiued  to  a  narrow  breadth  on 
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tho  river,  and  to  be  flanked  by  the  black  shales  on  the  south,  and  by  tho 
dioritic  slates  of  the  Huronian  formation  on  tho  north. 

From  the  intersection  of  Current  River,  tho  southern  boundary  of  the 
older  formations  runs  about  duo  oast,  coming  to  tho  shore  of  Thunder  Bay 
near  Goose  Point,  seven  miles  from  tho  mouth  of  the  river.  Continuing 
eastward,  it  cuts  off  all  the  points,  (the  metamorphic  rocks  being  seen  at 
the  bottoms  of  the  coves),  along  the  north  coast  of  Thunder  Bay,  to  within 
four  miles  of  its  head,  where  it  strikes  inland,  with  a  north-easterly  bearing. 
Between  the  Current  River  and  the  head  of  the  bay,  tho  Upper  Copper- 
bearing  rocks  repose,  in  some  places,  upon  the  Laurontian,  and  in  others 
upon  tho  Iluronian  series.  At  the  Thunder  Bay  Mine,  one  of  the  thick 
beds  of  trap,  already  referred  to,  is  underlaid  by  about  fifteen  or  twenty 
feet  of  alternating  beds  of  dark  shale,  impure  dolomite,  argillito,  and  what 
appear  to  be  diorito  layers.  These  are  followed,  in  descending  order,  by 
massive  dark  olive  and  drab-grey  argillaceous  slate,  about  fifty-five  feet  of 
which  have  been  cut  in  the  shafts,  tho  whole  lying  almost  horizouLally. 
An  exposure  of  dolomite  occurs  about  a  quarter  of  a  milo  north-cast  of 
the  mine,  which  is  two  and  a  half  miles  north-east  of  the  mouth  of  Current 
River,  and  one  mile  north-west  of  the  shore  of  Thunder  Bay. 


Laurentian  and  Huronian  systems. 


Northward  from  the  limit  of  the  Upper  Copper-bearing  rocks,  which  has 
just  been  defined,  between  the  Grand  Falls  of  the  Kaminitiquia  and  the 

Lanrentian.  head  of  Thunder  Bay,  the  country  is  occupied  partly  by  Laurentian  and 
partly  by  iluronian  rocks,  to  a  distance  of  about  eight  miles  from  the 
former;  and  about  sixteen  from  the  latter.  The  distribution  of  the  two 
formations  is  represented,  as  accurately  as  possible  from  present  data,  upon 
the  accompanying  plan.  North  of  this  area  is  the  country  around  Dog  Lake, 
which  is  all  Laurentian,  so  far  as  known.  The  gneiss  of  the  Dog  Lake 
region  is  remarkable  for  being  distinctly  stratified,  and  containing  much 
mica,  while  that  of  the  outliers  to  the  south  is  very  massive,  and  generally 
rather  of  the  character  of  syenite  and  granite.  The  Iluronian  rocks  of 
this  region  consist  of  slates,  some  of  them  dark  green  and  composed  of 
hornblende,  some  greyish-green  and  dioritic  ;  others  are  light-colored,  fine- 
grained, quartzose,  somewhat  nacreous  micaceous  schists ;  while  dioritic 
slate-conglomerates,  quartzites,  fine-grained  felsites,  massive  diorites, 
ribboned  jasper  and  iron  ore,  also  occur. 

Dog  Like.  I^og  ^^^^6  is  of  an  irregular  V-shape,  the  apex,  at  which  the  outlet 

occurs,  being  pointed  to  the  south-west.  From  the  outlet,  one  arm  stretches 
north-eastward  fifteen  miles,  while  the  other  extends  east  eighteen  miles. 
The  breadth  of  the  body  of  the  lake,  between  the  junction  of  the  two  arms 
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and  the  outlet,  is  from  two  to  four  miles.  From  the  eastern  extremity  of 
tlie  lake,  the  general  strike  of  tho  gneiss  is  westward,  with  the  course  of 
tho  longer  arm,  gradually  curving  round,  till  at  the  outlet  it  becomes 
south-west.  Following  down  tho  Kamiuitiquia  River,  i'rom  tho  out'ot  of  i.auronuan 
Dog  Lake  to  near  the  junction  of  the  Mattawa  River,  where  the  gneiss 
terminates,  the  strike  continues  to  curve  a  round  from  south-west  to  south, 
and  finally  to  south-south-east.  On  the  south  shore  of  Dog  Lake,  about 
one  mile  east  of  the  Little  Dog  Portage,  tho  gneiss,  which  is  coarse- 
grained, and  reddish,  is  full  of  irregular  branching  veins,  (  some  of  them  a 
foot  thick  )  of  flesh-colored  feldspar  in  large  crystals.  They  run  mostly 
with  the  stratification,  which  is  hero  on  edge,  and  striking  S.  75°  to  80°  W. 
(mag.),  In  the  neighborhood  of  the  outlet,  and  along  the  Kaminitiquia 
River,  to  Little  Dog  Lake,  the  rock  is  principally  mica  schist. 

Three  miles  below  the  head  of  Little  Dog  Lake,  the  gneiss  dips  N.  W. 
at  an  angle  of  70°.  At  the  first  portage,  which  is  about  three  and  a  quarter 
miles  below  the  same  point,  gneiss  of  a  greyish  and  reddish  color  occurs, 
associated  with  mica-schist  holding  garnets.  The  strata,  which  arc  on 
edge,  strike  S.,  from  5*^  to  10°  E.,  and  are  overlaid,  unconformably,  by 
a  mass  of  rather  fine-grained,  dark  reddish-grey  sycnitic  granite,  con- 
taining greenish  and  yellowish  crystals  of  triclinic  felspar.  At  from  three 
and  a  half  to  four  miles  below  the  first  portage,  reddish  gneiss  occurs, 
dipping  eastward  at  an  angle  oi  6o°  to  75^^.  The  junction  of  tho 
Laurentian  rocks  and  tho  greenish  Iluronian  slates,  occurs  on  the  Kamini- 
tiquia River,  about  a  quarter  of  a  milo  above  the  mouth  of  the  Mattawa. 
Eight  miles  east  of  the  Kaminitiquia,  the  line  between  the  two  formations 
crosses  the  Old  Dog  Lake  Trail,  at  fifteen  miles  from  Thunder  Bay. 
Northward  from  this  point,  the  trail,  for  two  and  one  half  miles,  passes  over 
massive  red  syenite,  studded  with  large  crystals  of  flesh-colored  orthoclase 
feldspar,  which  give  it  the  appearance  of  a  very  coarse  porphyry.  It 
shews  no  trace  of  stratification  or  lamination  of  any  kind,  and  the  feldspar 
crystals,  which  measure  from  one  to  two  inches  on  the  side,  have  no  r-^u- 
larity  of  arrangement.  At  about  eighteen  miles  from  Thunder  Bay,  the 
trail  crosses  a  ridge  of  rather  fine-grained  reddish-gray  granite,  composed 
of  about  equal  parts  jf  quartz,  feldspar  and  mica.  Between  the  twenty-mile 
station  and  the  southern  bay  of  Dog  Lake,  which  is  about  twenty-four 
miles  from  Thunder  Bay,  fine-grained  micaceous  gneiss  and  mica-schist, 
running  south,  15°  west,  (mag.)  with  a  vertical  dip,  are  seen  in  places 
on  the  trail. 

As  already  remarked,  between  the  third  and  fifth  miles  the  Red 
River  Road  passes  over  a  spur  of  the  Laurentian  area,  which  lies 
between  it  and  the  Current  Uivcr.  Where  it  first  makes  its  appear- 
ance on  the  road,  at  about  three  and  a  quarter  miles  from  Thunder  Bay, 
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it  consist  of  vory  light  reddish-gray  quartz  rock,  with  a  little  feldspar,  and 
small  specks  of  black  mica.  About  a  mile  further  on,  very  dark  green  silicious 
slate  and  hornstono  are  met  with,  running  N.  70°  E.  (rang.)  ami  vertical. 
They  aro  associated  with  a  dark  green  coarsc-graiuod  massive  rock, 
resembling  diorite,  and  may  belong  to  the  Iluronian  series.  About  a 
quarter  of  a  mile  north  of  tho  five-mile  post  there  is  a  prominent  point  of 
coarse-grained  gray  syenitic  gneiss,  containing  large  flesh  colored  crystals  of 
feldspar.  Thin  bands  of  a  black  micaceous  hornl)lende  rook,  and  small  compact 
reddish  bands,  run  irregularly  east  and  west  in  the  mass.  Dykes  of  black 
trap,  which  have  a  zig-zag  appearance,  owing  to  numerous  small  disloca- 
tions, cut  it  in  a  north  and  south  course.  Otio  of  theao  dykes  was  observed 
to  enclose  patches  of  the  country  rock. 

The  Dog  Lake  Trail  loaves  the  Red  River  Road  about  tho  seventh 
mile,  and  soon  comes  upon  tho  gneiss,  which  is  exposed  along  it  for  a 
breadth  of  five  miles,  when  the  Iluronian  slates  commence.  It  consists  of 
reddish  and  grayish  gneiss,  alternating  in  tliick  and  thin  bands,  and 
striking  generally  at  right  angles  to  the  road,  or  about  east-north-east 
and  west-south-west ;  but  at  about  a  mile  from  its  northern  limit  it  appears 
to  dip  west  at  an  angle  of  60°. 

At  tho  ten-mile  post,  on  tho  Red  River  Road,  there  is  an  outcrop  of 
massive  light  reddish-gray  syenite,  containing  more  feldspar  than  (juartz, 
and  conspicuously  marked  with  elongated  crystals  of  black  hornblende. 

The  band  of  gneiss,  already  mentioned  as  occurring  on  the  Current  River 
on  mining-lot  S,  as  well  as  another  which  crosses  the  same  river  about 
eight  miles  from  its  mouth,  aro  believed  to  be  spurs  from  this  area. 

Coarse  grayish-red  syenite  occurs  between  two  brancliea  of  tho 
Current  River,  ten  miles  from  its  mouth,  also  on  the  shore  of  Thunder  Bay, 
near  Goose  Point,  and  three  miles  north  of  it,  and  again  near  the  shore, 
for  three  miles  on  each  side  of  McKenzie's  River.  In  each  of  these 
places  it  appears  to  form  an  outher,  surrounded  by  the  Huronian 
slates.  A  similar  rock  was  found  by  Mr.  McKellar  on  the  Current 
River,  at  nineteen  miles,  in  a  straight  line,  from  its  mouth,  and  the 
main  body  of  the  Laurentian  gneiss  is  about  one  mile  farther  on.  To  the 
east  of  Current  River,  and  at  a  distance  of  four  or  five  miles  north  of 
Thunder  Bay,  there  occurs  a  range  of  hills  of  gneiss  and  syenite,  which 
continues  eastward  to  Black  Bay.  A  spur  from  this  range  comes  out 
upon  the  west  shore  of  Black  Bay,  at  Granite  Point,  and  a  number  of  small 
outliers,  surrounded  by  the  red  marls  of  the  Upper  Copper-bearing  aeries, 
occur  to  the  south  of  the  range,  in  the  township  of  McTavish.  Granite 
Island,  in  Black  Bay,  is  also  Laurentian.  The  rock  at  all  the  last  meu- 
tioued  localities  is  pink,  of  a  granitoid  character,  composed  mainly  of 
feldspar  and  quartz,  not  coarsely  grained,  and  containing  no  mica  and  rery 
little  hornblende. 
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In  ascending  the  Katninitiquia,  the  Laurontian  rocks  are  first  seen  at 
about  ono-tliird  of  a  milo  above  the  Grand  Falls,  where  gray  quartzose 
gneiss,  containing  some  feldspar,  is  exposed  at  the  second  portage,  and  is 
Dvorlaid  by  hornblendic,  passing  into  dioritic  schist,  containing  actinolitc 
crystals  and  specks  of  iron  pyrites,  and  dipping  N.  '>"  W.  (mag.)<;f!0°. 
A  breadth  of  150  paces  of  tins  rock  is  exposed  at  the  head  of  the  portage. 
At  about  four  miles  above  the  Falls,  grey  micaceous  gneiss  occurs  at  the 
next  or  third  portage.  It  contains  colorless  (juartz,  with  white  and 
ycllov  ish  crystals  of  feldspar,  and  a  little  hornblende.  The  rock  is  of  a 
massive  character,  and  encloses  short  lenticular  patches  of  mica-schist, 
running  with  the  stratification,  which  dips  N.  5"  W.  (mag.)<75'' 

Between  the  margin  of  the  Upper  Copper-bearing  rocks,  on  the  north 
shore  of  Thunder  Bay  and  the  Laurentian  range,  already  described,  all 
the  country  not  occiipied  by  the  syenitic  areas  which  have  been  men- 
tioned, appears  to  be  composed  of  rocks  of  the  Huronian  series.  These  [J,"!""''" 
consist  of  dioritcs,  dioritic  conglomerates,  hornblendic  and  fine-grained 
micaceous  slates,  with  some  ((uartzites.  In  ascending  the  Current  River, 
the  first  four  miles  are  upon  the  Upper  Copper-bearing  rocks,  but  beyond 
this,  to  a  distance  of  about  twenty  miles  in  a  i^traight  line  from  its  mouth, 
Mr.  McKellar  found  nothing  but  Huronian  slates  of  diflFerent  kinds,  with 
the  exception  of  the  gneiss  band,  at  about  eight  miles,  which  has  been 
already  referred  to.  At  the  end  of  this  distance  he  came  upon  the 
south-east  border  of  the  Laurentian  area  surrounding  Dog  Lake. 

On  the  old  trail  from  Thunder  Bay  to  Dog  Lake,  the  space  between  the 
twelfth  and  fifteenth  mile-posts  is  occupied  by  Huronian  slates.  Those  on 
the  south  side  of  the  interval  have  a  green  chloritic  appearance,  hold 
grains  and  cubes  of  iron  pyrites  throughout,  and  irregular  patches  of  red 
and  reddish-gray  feldspar  in  the  planes  of  bedding  or  cleavage,  which  is 
almost  vertical,  and  runs  N.  80**  W.  From  thirteen  and  one-half  to  four- 
teen miles,  the  rock  is  a  very  dark  hard  greenish  clay-slate,  apparently  on 
edge,  and  running  generally  N.  eO**  E.  At  fourteen  miles,  a  band  of  a 
somewhat  arenaceous  character  occurs,  striking  N.  65"  E.  It  has  been 
already  mentioned,  that  in  descending  the  Kaminitiquia  River,  the  gneiss 
ends,  and  the  Huronian  slates  begin,  at  about  one-fourth  of  a  mik  ;bove 
the  junction  of  the  Mattawa,  Opposite  the  mouth  of  this  river,  the  rock 
forming  the  bank  of  the  Kaminitiquia  is  a  fine-grained  rather  soft  dioritic 
slate  of  greenish  and  bluish-gray  colours.  The  general  strike  of  the 
cleavage  or  bedding  is  east  and  west,  varying  ten  degrees  each  way,  and 
its  dip  80uth«rard,  at  an  angle  of  about  seventy  degrees.  It  is  cut  by 
numerons  short  irregular  veins  or  patches  and  strings  of  white  quartz, 
holding  a  little  lilac-coloured  petalite.  The  course  of  these  ia  about 
N.  26*  E.  (mag.)    On  the  tope  of  the  hills,  near  the  south  side  of 
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the  Mattawa,  and  about  one  mile  from  its  mouth,  dark  green  silicious  clay- 
slate  occurs  on  edge,  and  runs  N.  85°  W.  Maesive  and  laminated  bands,  and 
bands  of  diiferent  shades  of  colour  alternate.  It  contains  numerous 
quartzose  strings,  -weathering  yellow,  also  reticulating  strings  and 
irregular  parallel  veins  and  strings  of  pure  quartz.  Spots  or  kernels 
of  a  lighter  colour  and  more  granular  character  than  the  rest  of  the  rock 
run  in  irregular  groups  through  it.  The  Huronian  slates  are  said  to  con- 
tinue westward,  the  -whole  length  of  the  Mattawa  River,  and  along  the 
shores  of  Shebandowan  Lake,  from  which  it  flows  Mr.  G.  F.  Austin, 
P.L.S.,  informed  me  that  after  going  a  few  miles  up  the  river  he  found 
the  slates  to  assume  a  softer  and  more  talcoid  character  than  they  possess 
at  its  mouth.  A  specimen  of  light-coloured,  very  fine-grained  quartzose, 
somewhat  nacreous,  micaceous  schist  was  brought  by  Mr.  Andrew 
Bell,  P.L.S.,  and  cne  of  dark  greenish-grey  clay-slate,  by  Mr.  Thomas 
Monro,  C.E.,of  the  Public  Works  Department,  from  Shebandowan  Lake  ; 
and  the  Indians  have  biouglit  to  me  specimens  of  greenir-h  hornblendic  and 
dioriiic  slates  from  the  same  lake.  In  the  hills  on  the  left  side  of  the 
Jasper  and  tion  Kaminitiquia  River,  a  finely  banded  rock,  made  up  of  jasper  and  magnetic 
iron,  occurs  at  the  distance  of  one  mile  south-east  of  the  junction  of  the 
Mattawa.  The  alternating  beds  are  usually  not  more  than  from  one-half 
inch  to  two  inches  thick,  and  present  a  very  striking  contrast ;  the  jasper 
being  brown  or  bright  red,  while  the  magnetic  iron  is  black,  finely  granu- 
lar and  glistening.  The  beds  are  somewhat  contorted,  but  their  general 
strike  appears  to  be  about  east  and  west.  On  the  west  side  of  the  Kami- 
nitiquia River,  at  about  a  mile  and  a-half  below  the  Mattawa,  the  same 
ribboned  jasper  and  iron-ore  rock  occurs,  associated  with  black  arena- 
ceous layers,  semi-translucent  banded  chert,  approaching  chalcedony, 
and  dark  fine-grained  hard  ribboned  argillite  or  felsite,  having  a  con- 
choidal  fracture.  These  strata  are  considerably  contorted,  and  dip  at  high 
angles,  but  their  general  course  appears  to  be  north-westward.  On  higher 
ground,  overlooking  the  river  at  this  locality,  and  possibly  unconformable 
to  the  strata  just  described,  are  thick  beds  of  fine-grained  greenish-gray 
diorite,  mottled  with  small  light  red  patches,  with  others  of  a  greenish-grey 
diorite,  coarsely  porphyritic  from  the  presence  of  numerous  crystals  of 
greenish  feldspar.  The  beds  vary  from  one  foot  in  thickness,  up  to  fifteen 
or  twenty  feet,  and  strike  N.  65°  W.  (mag.),  with  an  inclination  to  the 
north-eastward  of  about  75*^.  Following  the  river  downward,  the  dark 
green  hornblendic,  and  lighter  fine-grained  mica-slates  are  observable 
wherever  the  rock  is  exposed,  as  far  as  the  band  of  gneiss,  which  has  been 
already  mentioned  as  occuring  at  about  four  miles  above  the  Grand  Falls. 
The  dip  is  northward,  at  angles  varying  from  50'^  to  70°.  At  a  short 
portage,  about  a  mile  above  the  place  where  the  gneiss  occurs,  there  is  a 
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band  of  slate  of  a  rather  lighter  colour  than  usual,  and  wea*'hering  yellow,  nuroniao. 
from  the  presence  of  numerous  grains  of  iron  pyrites.  It  also  holds  grains 
of  clear  quartz,  about  half  the  size  of  peas,  and  in  the  cleavage  planes, 
scales  of  silvery  mica.  In  the  Geology  of  Canada,  (page  65)  it  is 
mentioned  that  in  this  part  of  the  river  some  very  large  boulders  with  a 
brownish  or  blackish  matrix,  having  much  of  the  trappean  aspect  belonging 
to  some  of  the  varieties  of  the  slate-conglomerate,  and  holding  blood -red 
jasper  pebbles  and  balls  of  iron  pyrites,  have  been  observed,  resting  upon 
the  green  slates,  and  apparently  not  very  far  removed  from  the  parent 
rock.  '' 

Strawberry  Brook  joins  the  Kaminitiquia  on  the  east  side,  about  half-a- 
mile  below  the  Mattawa.  The  lower  reaches  of  these  two  streams,  entering 
from  opposite  sides,  lie  almost  in  the  same  line,  and  appear  to  run  on  the 
same  belt  of  rock.  Following  the  Red  River  Road  from  the  Kampnitiquia 
towards  Thunder  Bay,  the  green  Huronian  slates  are  the  only  rocks  seen 
to  within  ten  and  one-half  miles  of  the  latter,  where  the  red  syenite, 
already  mentioned,  is  met  with.  At  thirteen  and  one-half  miles,  the 
green  slate  holds  numerous  specks  of  iron  pyrites,  and  is  cut  by  a  north 
and  south  trap  dyke,  about  five  feet  wide.  In  the  neighbourhood  of  the 
eleven-mile  post,  similar  slates,  holding  strings  of  quartz,  are  thickly 
spotted  with  white  grains.  The  strike  is  here  about  north  and  south, 
apparently  conforming  with  the  western  side  of  the  gneiss  area  already 
referred  to,  between  this  road  and  Current  River. 


THE  PENINSULA  BETWEEN  THUNDER  BAY  AND  BLACK  BAY, 


a  con- 
p  at  high 
'n  higher 


is  occupied  entirely  by  the  rocks  of  the  Upper  Copper-bearing  series.  Tne 
northern  limit  of  the  formation  would  be  approximately  marked  by  draw- 
ing a  line  from  a  point  six  miles  north  of  the  extremity  of  Thunder  Bay, 
eastward  to  Granite  Point  on  Black  Bay.  The  lower  group,  comprising 
the  chert  bands,  shales  and  argillaceous  sandstone;:,  is  found  near  the 
water's  edge,  all  along  the  south-east  shore  of  Thunder  Bay,  from  its  head 
to  Thunder  Cape.  From  the  head  of  the  bay,  these  rocks  extend  inland 
to  Silver  Lake,  a  small  sheet  of  water  at  a  distance  of  four  miles,  in  a 
northerly  course,  from  the  shore.  In  approaching  the  Cape, and  when  within 
about  six  miles  of  its  extremity,  the  line  marking  the  summit  of  the  lower 
group  sweeps  round  and  comes  to  its  south  side,  near  Ryanton,  which  is 
situated  about  the  middle  of  Wood's  Location.  On  Thunder  Cape,  a  cliff, 
three  miles  long,  rises  to  a  height  of  1,350  feet  above  the  water,  and  forms 
the  most  conspicuous  headland  on  Lake  Superior.  The  upper  part  of  the 
cliff  is  composed  of  the  columnar  trap  of  the  crowning  overflow  (12.)  It  is 
of  a  dark  color  and  crystalline.      Mr.  Macfarlane  has  observed  that  the 
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coarsely  grained  varieties  prevail  towards  the  summit,  and  those  of  a  finer 
texture  near  the  contact  with  the  underlying  strata ;  and  a  similar  fact 
3>ippe«n  rocks,  was  noticed  by  myself  in  the  Nipigon  country.  This  trap  is  composed  of 
grayish  and  greenish  feldspar  and  hypersthene,  with  a  little  hornblende  and 
magnetic  iron.  According  to  Mr.  Macfarlane,  the  rock  would  be  called 
hyperite.  (^Canadian  Naturalist,  new  series,  vol.  iv,  page  460.)  The 
argillaceous  sandstone  beds,  which  underlie  the  greater  part  of  the  trap  in 
the  cliff,  are  almost  horizontal,  but  still  their  surface  appears  to  have  been 
denuded  or  disturbed  before  the  trap  was  laid  upon  it ;  and  on  the  west- 
ern part  of  Wood's  location,  where  the  eastern  termination  of  the  cliff 
occurs,  Mr.  Macfarlane  found  a  distinct  want  of  conformity  between  the 
great  trap  overflow  and  the  underlying  conglomerates  and  dolomitic  sand- 
stones (5),  which  rest  conformably  upon  the  argillaceous  sandstones.  The 
light  gray  dolomitic  sandstones  (6)  sweep  round  from  the  shore  of  Lake 
Superior,  on  the  eastern  part  of  Wood's  Location,  to  a  point  on  the  south-west 
side  of  Thunder  Bay,  about  six  miles  from  Thunder  Cape,  from  which  they 
continue  north-eastward,  forming  a  conspicuous  cliff  close  to  the  shore  of 
the  bay,  all  the  way  to  its  extremity,  and  beyond  it  to  Silver  Lake.  North 
of  this  lake,  they  are  again  found  on  the  south  side  of  the  Laurentian  range. 
The  red  sandstones  and  shales,  interstratified  with  whitish  sandstones  and 
conglomerate  layers  (7),  and  the  indurated  red  and  yellowish-gray 
calcareous  marls  (9)  run  longitudinally,  with  a  breadth  of  from  two  to  four 
miles,  through  the  whole  length  of  tho  peninsula ;  and  in  the  township  of 
McTavish,  they  appear  to  spread  out  all  along  the  south  flank  of  the  Lau- 
rentian range  from  Silver  Lake  to  Granite  Point,  a  distance  of  about  eleven 
miles.  In  this  interval,  numerous  spurs  and  outliers  of  the  syenite 
protrude  through  the  red  marls.  The  compact  light  reddish  limestones 
(8),  which  come  between  the  two  last  mentioned  sets  of  rocks,  and  which 
may  prove  valuable  for  burning  into  quick-lime,  occur  on  the  shore  of  Lake 
Superior  iu  the  vicinity  of  the  eastern  side  of  Wood's  Location.  The 
white  and  the  red  argillaceous  sandstones  with  conglomerate  layers  (10) 
occupy  the  western  side  of  Black  Bay,  from  its  entrance  to  McEaohran'a 
Point  in  the  township  of  McTavish,  and  may  extend  inland,  in  some  places, 
to  a  distance  of  two  miles.  Several  lakes  occurring  on  this  peninsula, 
■which  have  not  hitherto  been  represented  on  the  maps,  are  shown  on  the 
accompanying  plan.  We  are  indebted  principally  to  Mr.  P.  McKellar 
for  these  new  geographical  features.  The  lake  entering  Wood's  Location, 
but  lying  principally  to  the  north  of  it,  is  estimated  by  Mr.  Hugh  Wilson, 
P.L.S.,  to  be  six  miles  long  and  three  miles  wide.  The  small  lake  on 
Thunder  Cape  has  an  elevation  of  several  hundred  feet  above  Lake 
Superior. 
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The  country  around  the  head  of  Black  Bay,  and  across  to  Nipigon  Bay,  Geompiueai 
is  low  and  level.  The  general  upward  course  of  the  Black  Sturgeon  River,  ^^'■^^' 
which  enters  the  northern  extremity  of  the  former  bay,  sweeps  round  in  a 
regular  curve  from  north  to  north-west,  and  at  the  end  of  forty-four  miles 
reaches  Black  Sturgeon  Lake.  This  lake  may  be  described  as  lying  to 
one  side  of  the  general  course  of  the  river,  the  upper  section  entering  the 
southern  extremity  of  the  lake  only  one  mile  and  three-quarters  west  of  the 
point  where  the  lower  section  discharges  from  it.  The  upper  section  of  the 
river,  in  ascending  from  the  lake,  is  found  to  have,  at  first,  a  very  tortuous 
course,  with  low  land  on  each  side.  At  three  or  four  miles  south-west  of  the 
point  at  which  it  enters  Black  Sturgeon  Lake,  it  divides  into  two  branches, 
in  following  either  of  which,  we  pass  through  a  lake  ;  Pike  Lake  on  the 
more  southerly  branch  being  about  two  miles  across,  and  Cyclas  Lake  on  the 
other,  about  one  mile.  At  about  fifteen  miles  from  Black  Sturgeon  Lake, 
the  southern  branch  enters  a  hilly  country,  and  the  northern  branch  at 
about  thirteen  miles ;  but  east  of  this  range,  the  whole  tract  through 
which  the  two  branches  pass  is  comparatively  level,  and  the  country  con- 
tinues so  to  Black  Sturgeon  Lake  and  the  lower  section  of  the  river.     The 

I  upward  course  of  the  south  fork  of  the  river  just  mentioned,  extends 

II  south-westward  in  two  principal  branches  (each  proceeding  from  lakes)  to 
a  distance  of  about  thirty  miles  beyond  the  point  at  which  it  enters  the 
hilly  country  ;  so  that  the  whole  length  of  the  general  course  of  the  river 
would  be  about  ninety  miles,  but  following  its  windings,  about  double  that 
distance.  Black  Sturgeon  Lake  stretches  in  a  north-westerly  direction.  It 
measures  two  miles  in  width  by  thirteen  in  length,  and  comes  witlim  about 
one  mile  of  the  southern  arm  of  Black  Sturgeon  Bay  on  Lake  Nipigon.  A 
valley,  paved  with  rounded  boulders,  extends  from  one  to  the  c'ther.  The 
two  lakes  appear  to  have  nearly  the  same  level.  I  was  informed  by  an 
old  Indian  that,  in  former  times,  whenever  the  water  happened  to  be  high,  a 
small  quantity  flowed  from  Lake  Nipigon  into  Black  Sturgeon  Lake,  but  that 
it  had  altogether  ceased  to  do  so  for  the  last  thirty-five  years.  The  water 
of  Black  Sturgeon  Lake  and  River  is  very  dark,  while  that  of  Lake  Nipigon 
is  remarkably  clear.  A  small  brook  enters  the  south  arm  of  Black  Sturgeon 
Bay,  and  its  dark-colored  water  fills  the  arm  northward  to  the  open  bay, 
where  it  mingles  with  the  clear  waters  of  Lake  Nipigon,  which  could  not 
happen  if  the  water  flowed  from  this  arm  into  Black  Sturgeon  Lake.  A  pond, 
one  quarter  of  a  mile  long,  occurs  on  the  portage,  and  it  is  just  possible  that 
a  little  water  may  find  its  way,  under  the  boulders,  from  Lake  Nipigon  to 
Black  Sturgeon  Lake  ;  but,  if  so,  the  quantity  must  be  very  small,  as  the 
Black  Sturgeon  River  appears  to  be  as  large  where  it  enters  aa  where  it 
leaves  the  lake,  although  several  large  brooks  fall  into  the  latter  on  either 
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sidv;,  and  appear  to  be  quite  sufficient  to  compensate  for  the  evaporation. 
A  well  marked  water-line,  three  feet  over  the  summer  level  of  1869,  was 
observed  on  the  rocks  in  many  places  around  the  shores  of  Lake  Nipigon. 
The  Indians  say  that  previous  to  thirty-five  years  ago,  the  water  had  stood 
for  a  long  time  at  this  height,  and  that  it  then  gradually  fell  for  several 
years,  until  it  reached  its  present  level.  Leaving  Black  Sturgeon  Lake, 
Biaci;  sturgeon  the  ri^'cr  of  the  same  name  runs  nearly  straight,  in  a  south-easterly  course, 
and  is  very  rapid  for  six  miles  and  a-half,  when  it  enters  Nonwatan  Lake. 
This  picturesque  sheet  of  water  is  three  and  a-half  miles  long,  from  north 
to  south,  and  one  mile  and  a-half  Avide  in  the  middle.  It  receives  a  con- 
siderable stream  called  Nonwatan  River,  from  the  westward,  the  upward 
course  of  which  lies  south-westward  for  a  considerable  distance,  throu^'h 
a  level  country.  Leaving  this  lake,  the  Black  Sturgeon  Ilivcr  flows  slug- 
gishly between  marshy  borders  for  the  distance  of  a  mile,  to  Lake 
Nonwatanose  (or  Little  Nonwatan),  one  mile  in  diameter  and  nearly  round. 
At  two  miles  and  three-quarters  below  this  lake,  we  come  to  Esh-qua- 
nonwatau  Lake,  two  miles  in  length,  and  the  lust  one  on  the  river. 

It  has  been  mentioned  that  a  level  tract  of  land  occurs  on  the  west  side 
of  Black  Stiu'geon  Lake,  and  along  the  upper  section  of  the  Black  Sturgeon 
River.  This  continues  down  the  western  side  of  the  lower  section  to  a 
distance  of  about  three  miles  below  the  last  lake,  from  which  point  the 
river,  for  a  distance  of  fifteen  miles,  is  approached,  at  intervals,  on  either 
side  by  high  hills,  leaving  a  valley  of  perhaps  three  or  four  miles  in  width 
between  them.  Below  this,  the  country  again  becomes  level  to  Black  Bay 
on  Lake  Superior. 

From  the  last  lake,  the  river  is  extremely  crooked  all  the  way  to  its 
mouth.  It  is  interrupted  by  numerous  short  rapids,  mostly  over  boulders, 
between  which  the  current  is  slack,  with  deep  water  and  a  muddy  bottom. 
The  banks  are  composed  of  fine  sandy  clay,  and  vary  from  four  to  forty 
feet  in  height.  Descending  from  Black  Sturgeon  Lake,  our  larger  canoes, 
manned  by  white  men,  ran  all  the  rapids  in  the  river,  excepting  one,  in 
which  there  is  a  slight  perpendicular  pitch.  The  river  is  observed  to 
increase  rajiidly  in  volume  all  the  way  from  Black  Sturgeon  Lake  to  its 
mouth,  where  it  has  become  one  of  the  largest  rivers  entering  Lake  Supe- 
rior. The  principal  tributaries  join  it  from  the  west  side,  the  countiy 
between  this  river  and  the  Nipigon  not  being  of  sufficient  breadth  to  afford 
large  streams,  and  such  as  do  exist  between  the  two  rivers  fall  mostly  into 
the  latter.  The  largest  of  these  western  branches  falls  into  the  Black 
Sturgeon  River  at  about  fifteen  miles  from  its  mouth. 

Geological  description. 

Lower  Section.  Iligh  hills  approach  the  Black  Sturgeon  River  upon 
the  west  side,  beginning  to  the  southward  at  a  point  about  eight  miles  from 
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the  mouth,  and  continuing  at  distances  varying  from  less  than  one  mile  to 
more  than  three  miles  from  its  banks,  to  within  two  or  three  miles  of  the 
lowest  lake.     Those  nearest  to  Black  Bay  have  an  elevation  of  about  a 
thousand  feet,  but  the  height  diminishes  very  much  in  receding  from  Lake 
Superior.     These  hills  appear  to  be  composed  principally  of  the  reddish 
sandstones,  shales,  and  indurated  marls  of  the  Upper  Copper-bearing  scries,  rJXi^. 
lying  almost  horizontally,  and  capped  by  an  overflow  of  columnar  trap  of 
varying  thickness.     The  rocks  exposed  all  along  the  bed  of  the  lower  sec- 
tion of  the  river,  from  Black  Sturgeon  Lake  to  the  mouth,  belong,  with  a 
few  exceptions,  to  the  same  series,  being  .principally  indurated  mavis  and 
sandstones.     Black  trap  occurs  at  the  first  rapid,  one  mile  and  a  (juarter 
below  the  lake,  but  from  this  point  downward,  indurated  red  marls,  with 
light  greenish  layers,  all  lying  nearly  horizontally,  arc  beautifully  exposed 
along  the  banks  of  the  river  to  Nonwatan  Lake.     At  three  miles  below 
Esh-qua-nonwatan  there  is  an  exposure  of  dark  brownish  fine-grained 
compact  fclsite,  ribboned  with  lines  and  patches  of  reddish  and  others  of 
greenish  color.     It  dips  at  a  low  angle,  southward,  and  resembles  some 
of  the  beds  associated  with  the  Upper  Copper-bearing  scries  in  the  Thunder 
Bay  region,  but  may  bo  lluronian.     An  exposure  of  trap  is  met  with  in 
the  bank  of  the  river,  just  above  the  main  west  branch,  at  about  fifteen  miles 
from  the  mouth,  and  another  at  about  eight  miles  from   the  same   point. 
No  fixed  rock  was  observed  along  the  south-west  side  of  Black  Sturgeon 
Lake,  except  near  its  head,  where  black  trap  occurs  on  both  sides,  and  con- 
tinues down  the  nortli-eastern  shore  for  seven  or  eight  miles,  when  Lauren- 
tian  gneiss  is  met  with.     From  this  point,  a  considerable  area  of  gneiss 
stretches  along  the  north-east  side  of  the  lake,  towards  the  outlet.  High  liills 
of  trap  rise  on  the  east  side  of  Nonwatan  Lake,  and  continue  southward,  with 
more  or  less  regularity,  for  a  distance  of  about  sixteen  miles,  or  to  witliin 
twenty  miles  of  Black  J>ay.    At  about  sixteen  miles  from  this  bay,  the  hills 
on  the  east  side  arc  composed  of  greenish  slates,  supposed  to  be  lluronian, 
striking  about  N.  70^  E.,  and  dipping  at  a  high  angle  to  tlie  northward. 
From  this  locality,  hills  of  reddish  Laurentian  gneiss  run  close  to  the  river, 
in  a  continuous  range,  varying  from  five  to  seven  or  eight  hundred  feet  in 
height,  for  a  distance  of  about  six  miles  towards  its  mouth.     These  hills 
form  part  of  the  western  boundary  of  a  Laurentian  area,  extending  to  the 
Nipigon,  and  which  will  be  described  in  connection  with  that  river. 

Upper  /Section.  No  solid  rock  appears  at  the  southern  end  of  Black 
Sturgeon  Lake,  but  pebbles  of  indurated  red  marl  and  impure  limestone  are 
al)undant  on  the  beach.  The  black  trap  occurs  at  the  first  rapid  on  the  north  Briuo  spring, 
branch  of  the  upper  section  of  the  river,  about  six  miles  south-west  of  the 
lake.  At  the  head  of  this  little  rapid,  a  brine  spring  is  found  on  the  north 
bank  of  the  river.     It  rises  among  loose  masses  of  the  trap,  in  the  imme- 
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diate  vicinity  of  the  same  rock  in  situ.  Angular  fragments  of  indurated 
red  arenaceous  marl,  some  of  them  having  light  spots,  were  also  common 
in  the  neighborhood,  and  it  is  probable  that  the  brine  proceeds  from  strata 
of  this  nature  underlying  the  trap.  Small  ridges  of  the  latter  rock  were 
crossed,  here  and  there,  in  making  two  traverses  between  the  north  and 
south  branches.  It  has  been  mentioned  that  a  range  of  hills  ci*osses  the 
northern  branch  at  about  thirteen,  and  the  southern  at  about  fifteen  miles 
from  Black  Sturgeon  Lake.  This  range  appears  to  run  south-eastward 
for  a  considerable  distance  towards  Black  Bay.  Its  eastern  flank  is  com- 
posed of  dark  coarsely  crystalline  trap.  Just  behind  the  east  slope  of 
the  range,  and  between  the  two  branches  of  the  river,  a  small  lake  is  met 
with,  at  which,  I  was  informed  by  the  Indians,  pipestone,  like  that  of  Red 
Itock,  (a  light-red  argillaceous  limestone)  occurs  iti  situ.  The  shingle  in 
tlie  bed  of  the  south  branch,  for  several  miles  east  of  the  trap  range,  con- 
sist principally  of  fragments  of  indurated  calcareous  marls  and  shales  of 
various  colors. 


Geonapiiical 
itetalls. 


Four  lakes. 


NIPIGON  RIVER. 

The  Nipigon  River  empties  into  the  head  of  Nipigon  Bay,  which  is  the 
most  northern  point  of  Lake  Superior.  It  is  the  largest  river  flowing  into 
the  lake,  and  differs  from  all  the  others  in  having  clear  water.  The  fol- 
owing  appears  to  be  about  the  order,  in  size,  of  the  twelve  largest  rivers 
entering  Lake  Superior,  judging  principally  by  the  area  which  each  appears 
to  drain :  Nipigon,  Kaminitiquia,  Black  Sturgeon,  St.  Louis  (in  U.  S.), 
Pic,  Michipicoten,  Goulais,  Batchawana,  Black,  Ontonagon  (in  U.  S.), 
Montreal,  and  Current.  The  character  of  the  Nipigon  River  and  itc  size, 
together  with  the  fact  of  its  draining  the  largest  area  tributary  to  Lake 
Superior,  and  connecting  this  with  a  lake  of  such  an  extent  as  Nipigon,  enti- 
tle it  to  be  considered  as  the  continuation  of  the  St.  Lawrence  beyond  Lake 
Superior.  The  general  upward  course  of  the  Nipigon  is  due  north, 
(astronomically)  its  mouth  and  the  exit  from  Lake  Nipigon  being  in  about 
„the  same  longitude.  Between  these  points,  however,  which  are  thirty-one 
miles  apart,  the  river  makes  a  slight  curve  to  the  westward.  Four  lakes 
occur  in  its  course,  to  which,  in  the  absence  of  any  other  names,  we  gave 
those  which  are  shewn  on  the  accompanying  map.  The  lowest  of  them. 
Lake  Helen,  is  only  one  mile  from  Red  Rock,  a  Hudson  Bay  Company's 
post  at  the  head  of  Nipigon  Harbor.  At  the  outlet  of  this  lake  the  river 
is  very  narrow,  apparently  only  about  100  yards  wide,  and  sweeps  around 
with  a  strong  current  (estimated  by  Admiral  Bayfield  at  four  and  one-half 
knots  an  hour)  for  a  distance  of  about  half-a-mile,  between  banks  of  boul- 
der-drift, from  thirty  to  forty  feet  high.    Lake  Helen,  which  runs  due  north 
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is  about  eight  miles  long  and  one  mile  wide.  The  upward  course  of  the  river 
leaves  the  west  side  of  this  Ir.ke  nearly  at  right  angles  to  the  shore.  For  six 
miles  from  this  point,  in  a  north-westerly  direction,  it  has  a  width  of  about 
five  chains,  with  deep  wator,  and  a  moderately  strong  current,  flowing  in 
a  bed  of  alluvial  sandy  clay,  with  Laurcntian  gneiss  close  to  the  east  side, 
sometimes  approaching  quite  to  the  brink  of  the  river ;  while  on  the  west  side, 
the  same  rock  comes  to  the  water  towards  the  end  of  this  stretch.     Here  LaUos  and 
the  river  makes  a  sharp  bend  to  the  right,  and  is  broken  by  a  slight  chute  at 
Camp  Alexander.      At  one-rjuarter  of  a  mile  above  this  point  the  Long 
Rapids  begin,  and  continue  for  two  miles  ;  but  in  ascending  the  river  they 
are  avoided  by  turning  into  a  brook  on  the  west  side,  and  following  it  for  about 
three  quarters  of  a  mile,  and  from  it  a  portage  of  one  mile  and  a-half 
brings  us  to  the  foot  of  Lake  Jessie.     This  lake,  which  is  three  miles  long, 
and  studded  with  islands,  is  separated  from  Lake  Maria,  immediately  above 
it,  and  two  and  one-half  miles  in  length,  by  The  Narrows,  six  or  eight  chains 
wide,  in  which  there  is  a  strong  current,  with  a  fall  of  six  inches  or  more. 
A  very  high  west-facing  cliff  of  columnar  trap  approaches  the  river  from 
the  south-westward,  at  the  head  of  Lake  Maria,  and  runs  from  this  point, 
in  a  tolerably  straight  course,  all  along  the  east  side  of  the  river  to  Lake 
Nipigon.     Trap  cliffs  also  occur  on  the  west  side  of  tlie  river  from  Lake 
Maria  to  Cedar  Portage,  the  distance  being  two  miles.     This  portage  is 
250  yards  long.     A  mile  and  a-quarter  above  it  there  is  another  portage, 
of  fifty  yards,  over  an  island  in  the  middle  of  the  river.    Three  (juarters  of 
a  mile  above  Island  Portage,  the  One-Mile  Portage,  (2G00  paces)  begins. 
At  rather  more  than  one  mile  from  the  head  of  this  portage  the  river 
breaks  in  a  white  foaming  chute,  across  a  narrow  ridge  of  trap,  which 
separates  Lake  Emma  from  the  lower  level.     A  narrow  arm,  in  continua- 
tion of  the  course  of  the  river,  just  below  White  Chute,  and  parallel  with 
the  east  shore  of  Lake  Emma,  but  on  a  lower  level,  extends  beyond  the 
chute  to  a  distance  of  about  a  mile,  where  a  portage  of  230  yards  is 
made  across  the  low  trap  ridge  to  the  lake  which  has  just  been  mentioned. 
This  lake  is  nearly  four  miles  long.     Between  it  and  the  point  at  which  the 
river  leaves  Lake  Nipigon,  a  distance  of  some  six  miles,  four  principal  rapids 
occur,  the  lowest  of  which  is  seen  where  the  river  enters  the  northern 
extremity  of  Lake  Emma.     The  canoe  route  turns  aside  from  the  waters 
of  the  Nipigon  at  the  north-west  angle  of  this  lake,  and  for  one-quarter  of 
a  mile  follows  a  brook  flowing  from  Lake  Hannah,  which  has  a  slightly 
higher  level  than  the  last  lake.     Four  miles  more,  in  a  north-westerly 
course,  brings  us  to  the  head  of  Lake  Hannah,  from  which  Flat  Rock  Por- 
tage, about  one  mile  in  length,  carries  us  to  the  shore  of  Lako  Nipigon. 

The  following  fist  shews  approximiitely  the  levels  in  ascending  the  river, 
and  the  height  of  Lake  Nipigon  above  Lake  Superior.     The  three  princi- 
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pal  ascents,  namely,  at  the  Long,  the  One-Mile,  and  the  Flat  Kock  Portage, 
were  determined  by  observations  with  two  aneroid  barometers  ;  the  others 
were  estimated  as  carefully  as  possible,  on  the  ground. 

Fed. 

Current  between  Red  Rock  and  Lake  Helen 2 

Current  in  river  from  Lake  Helen  to  Cfimp  Alexander,  six  miles,  at  one  foot 

per  mile 6 

Chute  at  Camp  Alexander 4 

From  the  last  to  for  t  of  Long  Portage,  by  way  of  Portage  Brook 8 

Rapids  at  Long  t'ortage 137 

Current  in  The  Narrows,  between  Lakes  Jessie  and  Maria i 

Current  from  last  lake  to  Cedar  Portape 1 

Cedar  Chute 10 

Current  from  Cedar  Chute  to  Island  Chute 1 

Island  Chute 7 

Current  from  the  Island  to  the  One-Mile  Portage 2 

Rapids  at  One-Mile  Portage 45 

Current  from  One-Mile  Portage  to  White  Chute 1 

■\Vliitc  Chute G 

Current  in  brook  between  Lakes  Erama  and  Hannah 1 

Rise  from  last  lake  to  Lake  Nipigon,  (Flat  Rock  Portage) 81  j 

Lake  Nipigon  above  Lake  Superior 313 

Geological  description. 

From  a  cove  on  the  west  side  of  Nipigon  Bay,  about  four  miles  south  of 
Red  Rock,  a  belt  of  level  sandy  ground,  which  is  swampy  in  some  places, 
runs  westward  to  the  Black  Sturgeon  River.  Hills  of  columnar  trap, 
resting  upon  the  indurated  red  marls  and  associated  rocks,  rise  both  to  the 
north  and  south  of  this  level  tract,  near  Nipigon  Bay,  but  they  do  not  extend 
far  westward.  Near  the  Black  Sturgeon  River  an  isolated  hill  rises  from 
the  level  ground.  On  the  sides  of  this  hill  the  red  marls  are  frequently 
exposed,  while  the  summit  appears  to  be  composed  of  trap.  The  hills  of 
gneiss,  M'hich  have  been  mentioned  as  running  down  the  east  side  of  the 
Black  Sturgeon  River,  terminate  at  about  ten  miles  from  its  mouth.  From 
this  point  the  southern  limit  of  the  Laurentian  area  runs  northeastward  to 
within  about  a  mile  of  Red  Rock,  where  the  black  trap  is  found  resting 
upon  horizontal  beds  of  a  gray  shaly  arenaceous  rock.  On  the  west  side 
of  the  Nipigon  the  hills  of  gneiss  approach  the  river  between  Lake  Helen 
and  Camp  Alexander,  and  continue  northward  for  some  miles  along  the 
west  side  of  Portage  Brook,  which  joins  the  river  on  the  lower  side  of  the 
Long  Portage.  The  whole  country,  from  this  section  of  the  Nipigon  River 
south-westward  to  the  Black  Sturgeon,  as  far  as  it  is  known,  is  composed 
of  Laurentian  gneiss,  in  a  succession  of  high  ridges,  the  depressions  between 
them  being  generally  occui)ied  by  long  ponds  or  marshes. 
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On  the  east  side  of  the  river,  in  ascending  from  Lake  Helen,  the  gneiss  oneiM. 
at  first  dips  northward  at  an  angle  of  about  70°,  but  soon  changes  to  the 
opposite  direction,  the  synclinal  axis  being  about  two  miles  from  the  lake. 
Beyond  this  the  dip  is  uniformly  northward,  at  high  angles.  The  trap 
bcrins  at  Camp  Alexander,  and  continues  up  the  west  side  of  the  river, 
and  of  Lake  Jessie,  while  gneiss,  with  a  north-eastward  dip,  occupies  the  •  "i 
eastern  side  of  the  lake.  At  the  head  of  the  Long  Rapids  the  trap,  Avhich 
is  seen  resting  upon  the  gneiss,  is  close-grained  and  compact,  while 
further  away,  on  the  east  bank  of  the  Portage  Brook,  it  is  of  a  coarser  texture, 
and  thickly  spotted  with  crystals  of  whitish  feldspar.  The  land  is  low  on 
the  western  sides  of  Lakes  Jessie  and  Maria,  but  somewhat  hilly  to  the 
east  of  them.  Gneiss  occurs  at  the  Narrows,  between  these  two  lakes  ;  and 
on  the  east  shore  of  Lake  Maria,  a  short  distance  northward,  there  is  a  Mica  scUHt. 
considerable  display  of  mica-schist,  dipping  N.  lO'^  E.  <  45°.  Overlying 
this,  at  the  north-cast  side  of  the  lake,  and  just  under  the  high  trap  bluff 
already  referred  to,  there  is  a  great  thickness  of  quartzite,  probably  Huro- 
nian,  dipping  N.  20'^  E.  (mag.)  <  about  80°.  Above  this  lake  the  river 
passes  for  two  miles  through  a  gorge  in  the  trap.  Mica-schist,  holding  an 
abundance  of  garnets,  and  running  N.  50"^  E.  (mag.),  begins  at  Island  Por- 
tage, one  mile  and  a-quarter  farther  up,  and  continues  to  the  One-Mile 
Portage,  beyond  which  the  black  trap  was  the  only  rock  seen  in  situ  to  the 
shore  of  Lake  Nipigon,  following  the  canoe  route  by  the  Flat  Rock  Por- 
tage. At  the  north-west  end  of  Lake  Hannah  angular  fragments  of  a  hard 
coarse-grained  gray  sandstone  arc  abundant,  shewing  that  the  parent  rock 
is  not  far  distant. 


LAKE   Nll'ItiOX    AXD   THE    SUUROUNDIXO    COUNTRY. 

Nipigon,  the  name  by  which  the  lake  is  commonly  known,  is  a  contrac- 
tion of  an  Indian  word  signifying  "  Deep  Cleai'-water  Lake."  Our  plan 
of  operations  in  making  the  survey  has  been  already  explained.  The 
general  outline  of  the  lake  we  found  to  be  elliptical,  the  longer  diameter  Lake  xipigou. 
lying  a  little  west  of  north,  and  measuring  about  seventy  miles,  while  its 
breadth  is  about  fifty  miles.  The  shore  is,  however,  deeply  indented  by 
large  bays,  especially  on  the  south  side.  Ombabika  Bay,  on  the  north- 
east side,  is  the  largest  in  the  northern  part  of  the  lake,  being  nearly  twenty 
miles  long,  with  an  entrance  only  one  mile  wide.  These  indentations  add 
greatly  to  the  length  of  the  coast-line,  which  measures  580  miles,  without 
following  the  smaller  bays  and  coves.  This  circumstance  will,  no  doubt, 
be  of  much  advantage  in  colonizing  the  land  surrounding  the  lake,  since 
it  renders  so  much  of  it  accessible  from  the  water. 
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Lake  NipiRon.  Nipigon  differs  from  tlie  other  great  lakes  in  being  thickly  studded  mth 
islands,  adding  much  to  the  beauty  of  the  landscape.  It  has  boon  already 
mentioned  that  in  tlie  course  of  our  survey  wo  ascertained  the  size  and 
position  of  about  400  of  the  islands,  and  located  approximately  about  100 
more.  These  vary  in  size  from  eight  miles,  in  their  principal  diameter, 
down  to  a  few  chains  in  length,  but  the  numbers  stated  do  not  include  any 
mere  rocks,  destitute  of  trees.  Many  islands,  at  a  long  distance  from 
shore,  could  not  even  be  located.  Probably  the  whole  number  in  the  lake 
exceeds  a  thousand.  Four  of  the  largest  islands  range  from  five  to  eight 
miles  in  diameter,  while  others,  measuring  between  two  and  three  miles^ 
are  numerous. 

The  .Nipigon  lliver,  which  issues  from  the  south-east  side,  is  the  only 
outlet  of  the  lake.  I  have  referred  to  the  fact  that,  many  years  ago, 
according  to  the  Indians,  a  small  quantity  of  the  water  escaped  into  Black 
Sturgeon  Lake.  From  our  observations  along  this  river,  it  would  appear, 
as  already  stated,  that  the  surface  of  the  lake  is  about  313  feet  over  Lake 
Superior.  The  shores  are  generally  bolder,  and  the  water  deeper  on  the 
southern  and  Avestern  sides  than  on  the  northern  and  eastern,  where  long 
sand-beaches  and  shallow  bays  are  of  fre((uent  occurrence.  Mr.  William 
Armstrong,  of  Toronto,  who  visited  Lake  Nipigon  in  18()7,  states  that  close 
to  Echo  Hock,  a  line  540  feet  long  was  lowered  without  reaching  the 
bottom.  Although  we  did  not  actually  ascertain  the  depth  anywhere  at 
a  distance  from  land,  it  always  appeared  to  be  very  considerable,  and  I 
have  observed  the  Indians  fishing  in  upwards  of  a  hundred  feet  of  water, 
within  a  stone's  throw  of  the  shore. 

The  following  arc  the  names,  in  order  of  apparent  size,  of  the  sixteen 
largest  streams  flowing  into  the  lake,  and  their  positions  are  shown  on  the 
accompanying  map :  Kay-oshk  or  Gull  River,  Na-me-wa-min-i-kan  or 
or  Sturgeon  Eivcr,  sometimes  also  called  the  Poplar  Lodge  River,  from 
the  name  of  the  Hudson  Bay  Company's  post  at  its  mouth,  0-na-ma-ni- 
sagi  or  Red  Paint  River,  Pick-i-ti-gouch-ing  or  Muddy  River,  Ka-bi-to- 
ti-quia  or  the  river  which  inins  pai'allel  to  the  shore,  Om-ba-bi-ka  or  Rising 
Rocks  River,  Wa-ba-nosh  or  Dawning  Day  River,  Ka-ma-ka-te-wa-ga-mig 
or  Black  Water  River,  Posh-ko-ka-gan  River,  Ka-wa-ba-ton-gwa  or  White 
Sand  River,  Ka-ba-sash-kan-da-gi-sino  River,  Pa-jit-chig-a-mo  or  Look-out 
River,  Sandy  River,  Katch-an-ga-ti-na-wi  or  High  Hill  River,  Ka-nee-sha, 
and  Ka-nee-sha-sing  River. 

The  aspect  of  the  country  immediately  around  Lake  Nipigon,  and  of 
the  islands  within  it,  is  undulating  and  sometimes  hilly,  although  level 
tracts  of  considerable  extent  occur  in  some  places,  and  will  be  again 
referred  to  in  describing  the  soil.  The  most  prominent  or  noted  eleva- 
tions near  tlie  lake,  are  those  of  Three  Mountain  Point  near  Flat  Rock 
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Portage,  Grand  Cape,  the  hills  on  the  soutli-cast  end  of  Grand  Island,  Lako  Nipigon, 

Tchiatang's  Bluff  on  the  east  side  of  Black  Sturgeon  Bay,  a  low  range 

terminating  in  Echo  Rock  near  Nipigon  House,  Mount  Royal  on  Jackfish 

Island  (so  called  from  its  reseml)lance  to  Montreal  Mountain),  the  Inner 

and  the  Outer  Barn,  Mount  St.  John,  and  the  Sugar  Loaf.     The  height 

of  Echo  Rock  we  found  to  be  241  feet  above  the  lake,  of  the  Inner  Barn 

622,  and  of  the  Outer  Barn  .'ui  feet  above  the  same  level. 

In  regard  to  gcograpliical  names,  we  endeavored  to  ascertain  all  those 
used  by  the  Indians,  both  in  reference  to  places  on  Lake  Nipigon  itself 
and  in  the  surrounding  country.  These  we  always  adopted  in  preference 
to  any  others.  For  the  correct  meaning  and  mode  of  spelling  the  Indian 
names,  I  am  indeljted  principally  to  Mr.  Henry  De  La  Roiule,  of  Poplar 
Lodge.  There  arc,  however,  many  geographical  features  for  which  the 
Indians  appear  to  have  no  distinctive  names.  When  names  of  any  other 
origin  existed  for  these,  we  alwoys  adopted  them.  There  still  remained 
many  localities  for  which  wo  could  hear  of  no  designation  whatever,  and 
it  then  became  necessary,  for  the  convenience  of  description,  to  give  names 
to  them. 

Geolojical  description. 

I^ast  iS'idc. — The  following  geological  description  of  the  eastern  side  of 
Lake  Nipigon  from  Flat  Rock  Portage,  on  tlie  south  side,  to  Meeting  Point, 
at  the  northern  extremity,  is  taken  from  Mr.  McKellar's  plans  and  notes. 

Following  the  shore  eastward  from  the  portage,  the  only  rock  to  be 
found,  with  the  exception  of  an  exposure  of  limestone,  about  to  be  noticed,  Trap  rocks, 
is  the  black  or  dark  gray  columnar  trap,  supposed  to  belong  to  the  crown- 
ing overflow  (12)  ;  until  reaching  a  cove  one  mile  north  of  Black  Water 
River,  where  Huronian  rocks  begin.  On  Columbus  Point  and  Prince 
Alfred's  Island,  which  lies  close  to  it,  the  trap  is  coarsely  crystalline  and 
contains  much  magnetic  iron.  It  is  cut  by  numerous  ill-defined  veins  of 
bright  red  orthoclase  feldspar,  holding  grains  of  semi-translucent  quartz. 
In  the  vicinity  of  the  outlet  of  the  Nipigon  River  the  shores  are  bold, 
rising  from  50  to  200  feet  above  the  lake,  with  but  little  soil.  Both  fine 
and  coarse  grained  varieties  of  the  trap  occur  here ;  the  weathered 
surface  of  the  latter  often  shewing  large  crystals  of  black  pyroxene. 
East  of  the  outlet  a  deep  narrow  bay,  forming  the  south-eastern  extremity 
of  the  lake,  and  called  by  the  Indians  Pi-jit-a-wa-bi-kong,  runs  southward 
parallel  with  the  river.  The  ground  is  bold  and  rocky  on  each  side  of 
this  bay,  and  rises  to  heights  varying  from  100  to  300  feet  above  the  lake ; 
■while  a  prominent  point  on  the  east  side,  called  Green  Mountain,  rises  to 
a  height  of  upwards  of  400  feet. 
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Tlic  limestone  wliich  has  just  been  referred  to,  is  met  witli  on  tho  cast 
side  of  Cook's  Point,  two  miles  west  of  tho  outlet,  where  it  extends  for  a 
mile  along  tho  shore,  and  in  some  yilaces  rises  from  fifteen  to  twenty  feet 
above  the  water.  It  is  thinly  bedded,  and  consists  of  alternating  whitish 
and  olive-green  layers.  The  rock,  which  hus  a  fine  homogeneous  texture 
and  conchoidal  fracture,  is  magnesian  and  argillaceous,  and  when  burnt 
would  probably  form  a  good  cement.  Some  indistinct  forms,  resembling, 
fossils,  occur  in  it,  but  nothing  definitely  organic  was  observed.  The  lime- 
stone band  is  generally  horizontal,  b\it  in  some  places  it  is  thrown  into  a 
series  of  small  anticlinals,  having  their  axes  north  and  south.  It  is  overlaid 
by  the  trap,  which  rises  to  a  height  of  about  100  feet  immediately  above 
it.  Near  the  contact  of  the  two  rocks  the  limestone  is  somewhat  altered, 
being  white  and  crumbling,  as  if  calcined,  while  the  trap  holds  reddish, 
greenish  and  dark  brown  nodules  and  veins,  together  with  small  veins  of 
white  calc-'^par  and  (juartz.  For  a  space  of  ten  or  twenty  feet  above  tho 
limestone,  the  trap  is  filled  with  red  specks  of  oxide  of  iron,  probably 
resulting  from  tlie  pyrites  which  commonly  prevails  in  tho  rock. 

From  the  bottom  of  the  covo  at  which  the  lluronian  rocks  begin,  a 
valley  runs  eastward  from  the  lake,  and  is  overlooked  on  tho  south  side  by 
a  trap  bluff,  nearly  300  feet  high.  The  rocks  occujiying  the  lower 
ground  to  the  north,  consist  of  dioritic  slates,  dipping  generally  N.  2.5'^ 
W.  (mag.)  ■-"SS'^.  Some  of  the  beds  are  made  up  of  elongated  masses, 
running  with  the  stratification,  and  varying  from  a  few  inches  up  to  one  or 
two  feet  in  their  longer  diameters.  The  inclosed  masses  are  harder  and 
more  compact  than  the  slaty  matrix,  but  otherwise  have  much  tho  same 
character  and  appearance,  (^lartz  veins,  running  with  the  stratifica- 
tion, are  very  numerous.  They  are  of  a  lenticular  form,  generally 
diminishing  rapidly  in  thickness  each  way.  Where  one  vein  ends  another 
usually  begins  at  a  few  feet  on  either  side  of  it.  The  largest  are  four  or 
five  feet  thick  in  the  middle.  The  quartz  has  a  barren  appearance,  and 
nothing  of  a  metallic  nature  was  observed  in  any  of  the  veins.  Many  of 
the  slate  beds  on  each  side  of  them  are  chloritic,  and  have  smooth  shining 
surfaces.  These  lluronian  rocks  extend  to  the  bight  of  the  bay  on  the 
south  side  of  Grant's  Point,  a  distance  of  two  miles  and-half.  Here  tho 
trap  again  makes  its  appearance,  and  occupies  the  shore  to  the  south  side 
of  Sandy  River,  but  it  does  not  appear  to  extend  far  inland. 

From  this  river  the  dioritic  slates  continue  for  five  miles,  terminating  at 
a  cove,  three  miles  in  a  straight  hne,  north  of  Poplar  Lodge,  which  is  at 
the  mouth  of  the  Na-me-wa-min-i-kan  River.  On  the  north  side  of  Sandy 
River,  they  appear  to  dip  southward  at  an  angle  of  45°,  and  at  Poplar 
Lodge,  N.  55°  W.  <  85°.  In  the  vicinity  of  Poplar  Lodge,  besides  the 
ordinary  diorites  and  dioritic  slates,  there  are  chloritic  slates  and  dioritic 
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slate-conglomerates.  The  enclosed  masses  in  the  last  mentioned  rock  are 
both  roiuuled  and  angular,  and  vary  in  size  from  small  pebbles  to  l)(nildcrs 
or  fragments  six  inches  in  diameter.  They  are  lighter  in  color  than  tho 
matrix,  and  shew  more  distinctly  on  worn  surfaces,  especially  when  wet, 
than  in  fresh  fractures. 

From  the  above  mentioned  cove,  tin-ee  miles  north  of  Poplar  Lodge, 
the  trap  occupies  the  shore  to  a  bay  seven  miles  farther  on.  At  tho 
bottom  of  this  bay  a  green  slaty  I'ock,  supposed  to  be  Iluronian,  makes  it 
appearance,  and  is  followed  by  quartzite,  which  may  belong  to  the  sami 
series.  Tlie  ([uartzite  is  sometimes  iiitorstratifiod  with  irregular  beds  of 
^ircenish  cliloritic  and  dioritic  slates,  and  broad  bands  of  a  red  granitic  rock 
The  strike  in  this  neighbourhood  varies  from  about  east  to  south-cast,  and 
tho  dip  is  vertical.  For  two  or  three  miles  south  of  Livingstone's  Point, 
the  rocks  are  of  a  gray  gneissoid  character,  and  are  often  cut  Iiy  granite 
veins,  running  in  diiVercnt  directions.  Livingstone's  Point,  which  is  five 
miles  long  and  from  one  to  two  miles  wide,  is  composed  of  trap,  rising  to 
the  height  of  200  or  2o0  feet  on  the  north  side.  ■  . 

The  rock,  both  of  the  islands  and  the  main  shore  in  the  eastern  part  of 
Humboldt's  Bay  is  gneiss,  mostly  fine-grained  and  compact.  On  a  small  (^ineis.i. 
island  two  and  a-half  miles  south-west  of  the  mouth  of  the  0-na-ma-ni-sagi 
River,  which  enters  tho  bottom  of  the  bay,  the  gneiss  dips  northward  at 
an  angle  of  about  8C,  and  is  composed  of  whitish  quartz  and  fedlspar,  with 
black  mica  so  arranged  as  to  give  the  rock  a  schistose  appearance.  It  is 
cut  by  a  great  number  of  branching  and  reticulating  veins,  varying  from 
half-an-inch  to  one  foot  in  thickness,  and  belonging  to  three  distinct  sets,  Gnuiito  veins, 
the  newer  cutting  those  of  older  date.  They  arc  composed  of  red  feldspar, 
white  (juartz  and  black  mica.  The  newest  set  is  coai'sely  crystalline,  and 
contains  but  little  mica  ;  the  oldest  is  the  least  crystalline,  and  contains 
mica  in  sufficient  cpiantity  to  give  it  a  dark  color;  while  the  second  set  is 
intermediate  between  them  in  both  respects.  On  an  island  lying  one  mile 
west  of  the  mouth  of  the  0-na-ma-ni-sagi  River,  regularly  stratified  gneiss, 
in  which  hard  slaty  micaceous  beds  predominate,  dips  N.  14°  E.  (mag.) 
<7o*,  and  rests  upon  a  massive  granitic  rock.  Thin,  somewhat  granular 
quartz  layers  or  veins  in  the  micaceous  gneiss,  on  the  west  end  of  this 
island,  carry  copper  pyrites.  A  few  trap  dykes  cut  the  gneiss  on  some  of 
the  islands  in  the  eastern  part  of  this  bay,  their  courses  being  between 
north  and  north-west.  The  largest  one  observed  is  about  fifty  feet  thick. 
Dykes  are  rare  on  the  shores  of  Lake  l^ipigon,  only  a  few  besides  those  in 
this  locality  having  been  observed-  Along  tho  north  side  of  Humboldt's 
Bay  the  gneiss  is  overlaid  by  trap,  which  appears  to  occupy  a  considerable 
area  in  this  neighbourhood. 

Both  the  southern  and  northern  extremities  of  the  South  Peninsnia  of 
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Ombabika  are  composed  of  trap,  the  central  portion  being  occupied  by 
reddish  coarsely  crystalline  granite  or  granitoid  gneiss,  with  trap  on  some 
of  the  points  and  islands  on  the  west  side.  Sandstone  of  a  light  gray 
color,  rather  fine-grained,  hard  and  quartzose,  occurs  on  the  shore  in  three 
or  four  places  between  five  and  six  miles  south  of  the  entrance  to  Omba- 
bika Bay.  It  flanks  the  granite,  and  strikes  northward  with  the  shore, 
dipping  eastward  at  an  angle  o**  15°  in  one  place,  and  at  another  westward 
nto  the  lake,  at  an  angle  of  80°.  Trap,  in  the  form  cither  of  beds  or 
great  dykes,  is  associated  with  it. 

Ombabika  Bay  is  nearly  twenty  miles  long  in  a  north-westerly  direction. 
Viewed  from  the  opposite  shore,  the  country  all  along  its  north-eastern 
side,  appears  level  and  covered  with  green  wood.  Gneiss  occurs  near  the 
mouth  of  the  Ombabika  River,  and  on  a  low  islet  about  a  mile  north-west 
of  it,  and  again  on  a  point  eight  and  a-lialf  miles  north-west  of  tlie  river. 
In  all  of  these  localities  it  is  intersected  with  small  granitic  veins,  and  at 
the  one  last  mentioned,  shows  on  the  surface  very  distinctly  th  'itlincs 
of  angular  pieces  of  syenite  imbedded  in  the  mass. 

In  ascending  the  Ombabika  River,  Mr.  McKoUar  made  three  portages 
around  rapids  or  chutes  of  about  ten,  thirty  and  twenty-five  feet  fall,  respec- 
tively ;  the  last  being  about  two  miles  in  a  straight  line  from  tlie  lake. 
Above  this,  the  Indians  informed  him  tliat  no  more  portages  occur  for  a 
long  distance,  and  that  the  river  passes  through  a  lake  lying  seven  or  eight 
miles  from  its  mouth  in  an  easterly  direction.  The  Indians  all  agree  in 
describing  the  Ombabika  River  as  flowing  through  a  level  country.  It  is 
said  to  rise  in  a  lake  three  miles  long,  from  which  a  stream  also  flows  into 
the  Albany  River.  I'rom  the  mouth  to  the  third  fall  the  banks  are  from 
forty  to  eighty  feet  high,  the  lower  portion  being  a  calcareous  blue  clay, 
and  the  upper  a  mixture  of  sand  and  clay  ;  while  above  this  fall  the  sur- 
face of  the  country  appears  to  maintain  the  same  general  level  as  below 
it,  the  banks  only  rising  from  ton  to  twenty  feet  over  the  river.  The  soil 
is  excellent,  being  a  dark-colored  crumbling  loam,  free  from  boulders,  and 
supporting  a  thick  growth  of  tall,  but  not  large  spruce,  balsam,  tamarac, 
poplar  and  white  birch  trees.  The  rocks  at  the  third  fall  are  gneiss, 
with  beds  of  a  white  granular  quartz  holding  occasional  scales  of  mica 
and  crystals  of  iron  pyrites.  The  portage  is  390  paces  long,  and  appears 
to  be  much  used  by  the  Indians.  At  the  lower  end  the  gncLss  dips  S. 
40*^  W.  (mag.)  <  about  45°,  and  at  the  upper,  where  the  bedding  is  very 
distinctly  marked,  S.  30"  W.  (mag.)  <  about  ()0°. 

The  north  peninsula  of  Ombabika,  about  twelve  miles  long,  appears  to 
be  composed  entirely  of  trap.    Between  this  peninsula  and  Meeting  Point 
the  country  north  of  the  lake  seems  to  bo  all  trap,  rising  in  hills,  sometimes 
300  or  400  feet  high,  while  some  points  on  the  lake  shore  consist  of  gneiss 
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having  generally  a  north-western  strike.     At  one  place,  a  short  distance 
cast  of  Meeting  Point,  the  rock  consists  of  epidosite,  beautifully  banded  LakoNipigon. 
with  shades  of  a  darker  and  lighter  green.     In  the  same  neighborhood  a 
fine-grained  variety  of  the  trap  is  cut  by  small  veins  of  thomsonite. 

West  Side. — Starting  again  at  Flat  Rock  Portage,  the  fixed  rocks  of 
the  whole  shore,  and  of  the  islands,  as  far  as  they  came  under  our  obser- 
vation, consist  of  the  black  or  dark  greenish-gray  trap,  with  a  few  excep-  columnar  trap, 
tions,  which  will  presently  be  described.  The  trap  is  generally  crystalline, 
coarse-grained  massive  and  columnar,  and  contains,  in  addition  to  the  feld. 
spathic  and  augitic  minerals,  magnetic  iron  and  iron  pyrites.  Under  the 
influence  of  the  weather,  much  of  it  becomes  friable,  and  crumbles  into 
gravel-like  pieces,  and  eventually  into  soil.  The  process  is  no  doubt  aided 
l)y  the  decomposition  of  the  pyrites,  which  is  present,  often  in  considerable 
(juantities.  This  circumstance,  and  the  columnar  character  of  the  trap, 
account  for  the  peculiar  effects  arising  from  its  denudation,  producing  an 
irregular  and  generally  rocky  coast-line,  and  many  islands,  with  deep  water 
around  them,  combined  with  good  soil  on  the  land.  The  trap  is  so  strongly 
magnetic  as  to  render  the  compass  generally  unreliable,  and  often  totally 
unserviceable  in  its  neighborhood.  The  coarse-grained  varieties  were  obser- 
ved to  be  more  strongly  magnetic  than  those  of  a  finer  and  more  compact 
character.  When  not  strongly  affected  by  local  attraction,  the  variation 
of  the  magnetic  needle  ranged  from  2°  to  G°  east  of  the  true  meridian. 
Where  the  bedding  is  distinct  the  surfaces  often  present  reticulations 
resembling  those  formed  in  mud  left  by  the  drying-up  of  pools.  These 
are  marked,  either  by  a  difference  in  the  color  or  in  the  character  of 
the  rock,  causing  them  to  weather  out  more  rapidly  than  the  rest  of  the 
mass.  Distinctly  marked  stratification  is,  however,  of  exceptional  occur- 
rence, so  that  we  were  imable  to  determine  the  general  structure  and 
arrangement  of  the  rocks  throughout  this  great  trap  region.  The  first 
place  at  which  well-marked  bedding  was  noticed,  occurs  on  the  west  side 
of  Long  Point,  where,  at  about  three  miles  south  of  the  extremity,  the 
beds,  which  are  from  one  to  four  feet  thick,  and  exhil)it  the  reticulating 
crack-marks,  dip  westward  into  the  lake  at  an  angle  of  about  TC.  On  a 
small  islet  close  to  tlie  shore  at  this  locality,  numerous  small  veins  follow- 
ing the  joints  in  the  trap,  are  filled  with  flesh-colotired  thomsonite. 

On  the  east  shore  of  Black  Sturgeon  Pay,  from  the  commencement  of 
the  narrow  arm  leading  to  the  portage,  for  a  distance  of  about  two  miles, 
the  trap  is  interstratified  with  beds  of  argillite,  felsite  and  sandstone,  all 
on  edge,  and  running  in  a  northerly  direction.  These  r<u'ks  appear  along 
the  margin  of  the  lake,  at  the  foot  of  Tchiatang's  Bluff,  400  or  500  feet 
high,  which  runs  for  four  miles  along  the  south-east  side  of  this  bay ;  but 
their  relation  to  the  great  mass  of  trap  constituting  this  bluff  was  not 
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determined.  Some  of  tiie  felsite  beds  are  soft  greenish  and  earthy  ; 
others  harder  and  schistose.  The  argillite  is  hard  dark  colored  and  com- 
pact, with  a  conchoidal  fracture ;  while  the  sandstones  arc  light-colored 
and  soft.  One  bed  of  the  latter,  of  a  very  light  greenish-gray  color,  is 
composed  of  fine  silicious  and  argillaceous  particles,  with  scattered  grains 
of  translucent  quartz.  High  bluffs  of  trap  continue  down  the  east  side  of 
the  arm  towards  the  north-west  extremity  of  Black  Sturgeon  Lake.  Under 
these  cliffs,  at  a  distance  of  half  a  mile  from  the  open  bay,  there  is  a  band 
of  light-gray  tender  liarsh-graincd  sandstones,  about  100  feot  thick,  dipping 
S.  80°  AV^  (mag.)  <  50°,  which  appears  to  come  between  great  masses 
of  the  coarS'-  crystalline  trap.  Two  miles  further  south,  or  about  a 
quarter  of  a  mile  north  of  the  extremity  of  Black  Sturgeon  Lake, beds  of 
a  coarse  light-gray  sandstone,  holding  occasioi}al  pebbles,  mostly  of  white 
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schistose  felsite.  The  sandstone  dips  south-westward  at  an  angle  of  about 
40,°  while  the  felsite  dips  in  the  opposite  direction,  with  an  inclination  of 
about  G0°.  At  the  point  on  the  south-west  side  of  the  Narrows,  at  the 
entrance  to  Chiefs  Bay,  the  trap  is  in  beds  from  one  to  five  feet  thick, 
dipping  north-eastward  into  the  lake  at  an  angle  of  about  40°. 

On  the  opposite  side  of  the  Narrows,  which  are  half  a  mile  wide,  the 
trap  is  overlaid  by  compact  argillaceous  magnesian  limestone,  with  a  con- 
choidal fracture,  dipping  S.  25°  AV.  (mag.)  <  5°.  The  beds  are  from 
three  inches  to  two  feet  and  a-half  in  thickness,  and  present  different 
shades  of  a  grayish  and  olive-green  color.  Although  the  section  exposed 
does  not  appear  tc  exceed  ten  feet  in  thickness,  so  regular  and  slight  is 
the  dip  that  these  rocks  extend  for  a  (juartcr  of  a  mile  along  the  shore, 
and  are  seen  along  a  brook  to  the  north-westward,  and  in  the  bottom  of  the 
lake  in  front.  Small  pear-shaped  bodies,  about  the  size  of  peas,  weather 
out  on  the  surfaces  of  some  of  the  beds,  but  they  show  no  organic  struc- 
ture, cither  outwardly,  or  in  sections  examined  under  the  microscope. 
The  same  olive-green  limestone  occurs  again  on  the 
of  Chief's  Bay,  about  two  miles  from  the  Narrows.  The  beds 
from  six  inches  to  two  feet  thick,  and  dip  S.  40°  W.  (mag.)  <  8°. 
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section  of  six  or  eight  feet  is  exposed,  and  the  strata  are  underlaid  con- 
formably by  beds  of  fine-grained  compact  black  trap,  shewing  crack-marks 
on  the  surface.  Similar  trap  is  met  with,  in  thin  beds,  only  from  six  inches 
to  one  foot  in  thickness,  at  the  foot  of  the  first  rapid  on  the  Poshkokagan 
River,  about  three  miles  south  of  its  mouth,  which  is  at  the  southern 
extremity  of  Chief's  Bay.  The  dip  is  here  :^.  G0°  W.  (mag.)  <  5°.  On 
the  west  side  of  the  river,  at  this  rapid,  a  bank,  composed  of  gravel,  sand, 
loam,  clay  and  boulders,  rises  to  the  height  of  sixty  or  seventy  feet.  On 
its  side,  and  in  the  bed  of  the  stream,  are  many  angular  fragments,  some 
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of  them  of  large  jize,  of  gray,  red,  darker  and  lighter  green  and  mottled 
sandstone  and  indurated  marl,  and  others  of  a  soft  white  marly  limestone  ^ 
which,  my  Indian  guide  informed  me,  occurs  in  situ  on  this  river  at 
about  thirteen  miles,  in  a  straight  line,  south  of  its  mouth.  The  same 
man  pointed  out  to  me  a  spot  on  the  west  side  of  the  Poshkokagan,  about 
half  a  mile  below  the  first  rapid,  at  which  a  spring  of  brackish  water  issues 
from  the  mud,  when  the  river  is  low. 

A  small  island,  only  a  few  chains  in  length,  lying  at  the  bottom  of 
Grand  Bay,  and  about  one  mile  north  of  Tchiatang's  Bluff,  is  composed  of 
coarse  light  gray  gneiss,  consisting  of  quartz,  feldspar,  and  a  little  mica,  cneise. 
with  a  few  thin  interrupted  bands  of  uiica-schist.  Tlie  stratification  is 
vertical,  and  runs  about  N.  85°  W.  (mag.)  The  trap  nearest  to  this 
island  is  very  fine-grained,  tough  and  compact.  This  was  the  only  exposure 
of  giieiss  observed  around  tlie  whole  of  tlic  southern  and  western  shores 
of  the  lake,  as  far  as  Wabinosh  Point ;  unless,  indeed,  some  patches  of 
white-weathering  rock,  which  were  observed  behind  the  shore,  near  the 
south  side  of  West  Bay,  should  prove  to  be  Laurentian.  The  gneiss 
begins  on  Wabinosli  Point,  at  one  mile  north  of  tlie  bay  of  tlie  same, 
name,  and  continues  in  a  low  narrow  strip  along  the  shore,  for  a  distance 
of  one  mile  and  three-quarters,  and  is  overlaid  by  the  trap,  which  rises  ia 
clifis  300  feet  high,  immediately  above  it.  The  rock  is  of  a  light  gray 
color,  and  composed  of  white  quartz,  feldspar,  and  black  mica,  with  strings 
of  epidote.  ]\Iica-schist  and  coarse  red  feldspar-rock  are  associated  with 
it  in  one  place.  The  general  dip  is  S.  li>°  E.  (mag.)  <  05°.  Gneiss  is 
again  met  with  on  several  small  Ioav  points  and  islands,  for  three  miles 
along  the  shore  opposite  Windigo's  Islands,  in  the  north-western  part  of 
the  lake.  It  is  of  the  same  character  as  the  last,  and  like  it,  contains, 
occasionally,  patches  of  mica-schist  and  of  coarse  red  crystalline  feldspar. 
In  the  distance  mentioned,  the  bedding  appears  to  have  a  synclinal  form, 
dipping  north  at  an  angle  of  30°  in  the  soutl;  part,  and  south  at  an  angle 
of  45°  in  the  northern  ;  being  evenly  stratified  in  both  localities,  but  some- 
what disturbed  in  the  central  part.  The  most  northern  of  Windigo's 
Islands  is  composed  of  gneiss,  the  others  of  trap.  The  north  shore  of 
Windigo's  Bay  is  low,  and  the  country  behind,  level,  with  three  isolated 
conical  hills  rising  from  it,  within  sight  of  tiie  lake,  The  most  remarkable 
of  these  is  the  Sugar  Loaf,  about  300  feet  high,  and  lying  at  a  distance  of 
two  miles  and  a-half  northward  from  the  mouth  of  the  Pickitigouching 
River.  This  river  was  surveyed  for  a  distance  of  four  miles  and  a-half 
from  the  mouth.  The  only  rock  met  with  was  a  small  hill  of  trap  on  the 
west  side,  at  two  miles  from  the  lake.  The  high  ground  on  Meeting  Point, 
on  the  east  side  of  Windigo's  Bay,  consists  of  trap,  which  is  mostly  fine- 
grained near  the  shore,  while  the  islands  at  its  extremity,  and  some  of  the 
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small  points  to  the  north-eastward,  are  composed  of  gneiss.  The  latter 
lAkeNipigon.  rock  is  mostly  of  a  hard  gray  massive  variety,  made  up  of  whitish  quartz 
and  feldspar,  with  black  mica.  The  last  mentioned  mineral  is  abundant 
in  some  places,  and  the  whole  rock  occasionally  passes  into  mica-schist. 
In  the  more  quartzose  portions,  epidote  occurs  in  strings  and  disseminated 
particles.  The  dip  is  generally  north-eastward.  On  the  north  point  of 
an  island  three  quarters  of  a  mile  west  of  the  extremity  of  Meeting  Point, 
there  is  an  irregular  vein  of  white  quartz,  a  few  inches  wide,  running  N. 
50*  E.,  and  carrying  specular  iron  and  crystals  of  green  epidote. 

The  lake  shore,  and  the  islands  from  the  Hudson  Bay  Company's  farm 
at  Nipigon  House,  to  English  Bay,  a  distance  of  three  miles,  are  occupied 
by  a  brick-red  porphyry,  composed  of  crystalline  red  orthoclasc  feldspar, 
with  grains  of  translucent  quartz,  enclosing  finer  stratified  jiatches  of 
the  same  color,  and  others  of  ■white  quartz.  It  also  holds  spots  of 
a  soft  green  earthy  mineral,  and  small  cavities  lined  with  crystals  of 
feldspar.  A  point  on  the  west  side  of  Jackfish  Island  is  also  composed  of 
this  red  rock.  In  some  places  it  is  broken  into  regularly  shaped  blocks 
of  a  convenient  size  for  building. 

The  shore,  just  below  Nipigon  House,  is  covered  with  angular 
blocks  and  slabs  of  very  evenly  bedded,  rather  fine,  free-grained  sand- 
stone. In  one  of  the  fields,  just  south  of  the  house,  a  considerable 
number  of  large  angular  masses  of  the  same  rock  occurs.  It  is  mostly  of 
a  rich,  dark  reddish-brown  color,  and  being  easily  worked,  would  make  a 
fine  building  stone.  Some  of  it  splits  beautifully  into  very  even  and 
parallel-surfaced  slabs,  which  would  form  excellent  flagstones.  These 
thinly  bedded  portions  consist  of  alternating  reddish  and  grayish  layers, 
each  only  a  few  inches  thick.  We  were  informed  that  an  excavation, 
which  had  once  been  made  near  the  shore  at  tliis  place,  shewed  some  beds 
of  the  sandstone  lying  horizontally,  in  situ.  Angular  fragments  of  coarse 
gray  sandstone  with  ripple-marked  surfaces,  and  of  a  soft  friable  ashy 
gray  argillaceous  rock  are  numerous  at  Nipigon  House. 

Dog  Island,  lying  in  front  of  Nipigon  House,  and  separated  from  the 
mainland  by  a  cliannel  a  quarter  of  a  mile  wide,  is  composed  of  fine- 
grained black  trap,  apparently  lying  almost  horizontally.  On  the  main- 
land opposite  the  south  end  of  Dog  Island,  fine-grained  black  trap  also 
occurs,  and  dips  S.  20"  E.  (mag.)  5*^.  Mount  Royal,  on  Jackfish  Island, 
is  about  400  feet  high,  and  consists  of  trap,  which  is  fine-grained  near  the 
junction  of  the  red  porphyry,  on  the  west  side  of  the  island.  The  strati- 
fication appears  to  be  nearly  horizontal,  and  the  worn  surfaces  of  some  beds 
■on  the  shore  exhibit  closely  reticulating  crack-marks,  very  conspicuously. 
The  most  northern  island  in  English  Bay,  and  the  point  between  this  bay 
and  Wabinosh  Bay,  consist  of  the  black  trap.     The  red  po-*phyry,  and  also 
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the  sandstone  of  this  locality,  would  therefore  appear'to  be  overlaid  to  the 
south,  east  and  north  by  this  rock. 

A  survey  was  made  of  the  lower  Wabinosh  Lake,  and  of  the  river  con-  wnbinosb 
necung  it  with  the  head  of  the  bay  of  the  same  name.  The  trap  hills  ^'^^''' 
around  Wabinosh  Bay,  and  the  lake  just  mentioned,  are  from  400  to  500 
feet  high ;  while  the  Inner  Barn,  with  its  sides  of  columnar  trap,  rises  like 
a  great  castle,  in  the  middle  of  the  bay,  to  a  height  of  upwards  of  600 
feet,  and  appears  to  be  the  highest  point  around  Lake  Nipigon.  The 
Outer  Barn,  four  miles  east  of  the  others,  and  having  much  the  same 
appearance,  we  found,  by  means  of  the  aneroid  barometer,  to  be  574  feet 
in  height. 

Judging  from  the  descriptions  and  sketch-plans  obtained  from  the 
Indians,  the  country  drained  by  the  streams  from  the  south-westward, 
flowing  into  Lake  Nipigon,  and  the  region  for  a  considerable  distance  west  iVute's"^"''^ 
of  the  Black  Sturgeon  lliver,  is  occupied  principally  by  the  black  trap  and 
red  marls  or  sandstones  of  the  Upper  Copper-bearing  scries.  According 
to  the  same  sources  of  information,  the  black  trap,  interrupted  by  occa- 
sional areas  of  Laurentian  rock,  extends  to  a  still  greater  distance  west- 
ward from  Lake  Nipigon,  and  is  followed  by  flat-lying  limestones.  From 
the  description  by  Dr.  Bigsby  {Jour.  Gcol.  Soo.  Lou.'),  I  should  judge 
that  the  high  islands  which  he  observed  in  Whitefish  Lake,  between  Lonely 
Lake  and  the  Lake  of  the  Woods,  consist  of  columnar  trap,  like  that  of 
Nipigon.  I  understand  that  Mr.  INIcTavish,  of  tlic  Hudson  Bay  Company, 
has  observed  limestone  with  abundance  of  fossils  around  Lonely  Lake,  on 
the  English  lliver  ;and  my  Indian  guide  assured  me  that  he  had  seen  a  rock, 
which,  from  his  description,  I  judged  to  be  of  the  same  character,  opposite  a 
Hudson  Bay  Company's  post  on  the  Kon-a-don-wen-gwak,  or  Sand  Lake,  on 
the  Albany  River  ;  apparently  in  a  position  corresponding  with  the  north- 
eastern extremity  of  the  so-called  "  Lake  St.  J  oscph,"  of  some  maps.  He  also 
informed  me  that  he  had  seen  black  trap,  similar  to  that  of  Lake  Nipigon, 
on  the  Albany  River,  both  above  and  below  the  place  at  whic'i  the  lime- 
stone occurs ;  and  limestone  again  below  the  lower  locality  of  the  trap,  or 
between  it  and  Martin's  Falls.  I  learn  from  Mr.  Geo.  Barnston,  formerly 
of  the  Hudson  Bay  Company,  that  gneiss  crosses  this  river  at  Martin's 
Falls,  below  which  the  unaltered  strata,  referred  to  by  Sir  John  Richard- 
son, continue  to  the  sea.  From  the  descriptions  of  the  Indians,  it  would 
appear  that  a  gray  limestone  occurs  along  the  upper  part  of  the  Ombabika 
River,  which,  as  already  stated,  they  describe  as  flowing  through  a  level 
country. 

It  would  therefore  seem  that  between  Lake  Superior  and  the  palicozoie 
region  around  James's  Bay,  there  is  a  complete  break  in  the  continuity  of 
the  Laurentian  and  Iluronian  range.    A  part  of  tliis  interval  is  occupied 
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by  Lake  Niplgon  and  the  surrounding  country.  The  true  age  of  the  Upper 
Copper-bearing  rocks  of  this  region  may  perhaps  be  most  easily  determined 
by  tracing  them  to  their  contact  with  the  fossiliferous  palaeozoic  strata  to  the 
north  or  north-west  of  Lake  Nipigon. 
Overlying  trnp.  Tho  trap  rocks  of  Lake  Nipigon,  and  (he  country  between  it  and  Lake 
Superior,  probably  belong,  partly  to  the  eleventh  division  of  the  list  which 
I  have  given,  on  page  318,  and  partly  to  the  crowning  overflow.  This  may 
be  regarded  as  the  newest  rock  of  the  whole  region,  since  no  strata  have 
yet  been  found  lying  upon  it,  cither  in  the  Nipigon  district,  or  around 
Lake  Superior ;  while,  on  the  other  hand,  it  is  found  resting  in  different 
places,  upon  almost  all  the  other  rocks  of  the  country.  The  following  list 
of  those  rocks  with  which  the  trap  overflow  has  been  seen  in  contact,  reca- 
pitulates briefly  a  number  of  examples  already  mentioned  : 

1.  Laurcntian  gneiss,  at  the  Long  and  the  One-mile  Portage  on  the 
Nipigon  River ;  on  the  north-east  side  of  Black  Sturgeon  Lake  ;  and  at  the 
numerous  localities  which  have  been  mentioned  in  tho  northern  part  of 
Lake  Nipigon,  from  Wabinosh  Bay  to  Livingstone's  Point. 

2.  Iluronian  slates  in  various  places  on  the  east  side  of  Lake  Nipigon, 
from  Black  Water  River  to  Livingstone's  Point ;  and  also  on  what  appear 
to  be  Iluronian  rpiartzitcs  at  the  north-cast  side  of  Lake  Maria. 

3.  Cherts,  shales,  etc.,  (2  and  3)  of  the  lower  portion  of  the  L^pper 
Copper-bearing  rocks,  south  of  the  Kaminitiquia  River,  and  along  the 
coast  of  Lake  Superior  from  this  river  to  the  bounr^ry  line. 

4.  Argillaceous  sandstones  (4)  of  the  same  group,  on  Thunder  Cape. 

5.  Dolomitic  sandstones  and  conglomerates  (5)  of  the  same  group,  on 
Wood's  location. 

6.  Red  argillaceous  limestones  on  the  east  side  of  Nipigon  Harbor,  near 
Red  Rock. 

7.  Red  marls  on  the  west  side  of  Nipigon  Harbor,  and  in  the  isolated 
hill  which  has  been  mentioned  as  occurring  near  Black  Sturgeon  River,  on 
the  portage  from  Nipigon  Bay. 

8.  Red  marls,  shales  and  sandstones  along  the  lower  section  of  the 
Black  Sturgeon  River. 

9.  Flaggy  arenaceous  and  silicious  gray  shales,  a  short  distance  west  of 
Red  Rock, 

10.  Brick-red  quartziferous  porphyry,  and  probably  red  and  gray  sand- 
stone, at  Nipigon  House. 

11.  It  is  also  found,  apparently  in  contact,  with  the  trap,  sandstones, 
argillites,  soft  greenish  and  gray  splintery  shaly  felsites,  occurring  from 
the  east  side  of  Black  Sturgeon  Bay,  on  Lake  Nipigon,  to  the  northern 
extremity  of  Black  Sturgeon  Lake. 

12.  Also,  apparently,  with   the   rocks  of  the    eleventh  division,  in  the 
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peninsula   between  Black  Bay  and  the  main  body   of   Lake  Superior, 
forming  some  of  the  higher  points,  such  as  The  Paps. 

SURFACE  GEOLOGY. 

Except  in  the  Laurentian  region  around  Dog  Lake,  tlie  surface  of  the 
country  examined  does  not  generally  present  a  rounded  or  mammillated 
appearance.  This  is  owing  to  the  fact  that  the  greater  part  of  tlie  area  is 
occupied  by  the  Upper  Copper-bearing  rocks,  which,  being  of  unequal  hard- 
ness, and  with  a  stratification  approximately  horizontal,  give  rise,  by  denu- 
dation, to  level  tracts  and  vertical  cliffs. 

Glacial  siri'V. — The  glacial  striie  I)elong  to  two  sets,  one  running  west- 
ward and  the  other  southward.  Around  Lake  Nipigon,  the  two  sets  often  loo  ffiooves. 
intersect  each  other,  the  one  having  a  western  course  being  the  more 
recent.  Tlie  following  table  gives  a  number  of  examples  of  the  courses 
observed  in  different  places,  the  directions  being  referred  to  the  magnetic 
meridian.     The  variation  averaged  about  5°  cast  of  the  true  north. 

Older  cc't.    Xcwer  sot. 

1.  Red  River  Roiul,  lOJ  miles  from  Tliunder  Bay S.  25'>E 

•2.         do        do        i:i  do  do       do     S.  25''E 

3.         do         do  5  do  do       do     About  W. 

-<,.  Mining-lot  II,  township  of  Moliityre S-VS^W. 

5.  Kaniinitiqiiia  River  at  intersoctio'i  of  Red  River  Road S.  75"\V. 

6.  South  side  of  Dog  Lake S.  70"  W. 

7.  Near  north  end  of  Lake  Maria  on  the  Nipigon  River. ...    About  S 

Lake  Niji/;/oii. 

■a.  North-we3t  side  of  Mclntyre's  Bay,  near  portage S.  05^ W. 

9.  Extremity  of  Long  Point  on  east  side  of  Grand  Bay   S.  TCW. 

10.  Small  island  at  the  bottom  of  Grand  Bay S.  70"W. 

U.  Isd.  onW.  side  Grand  Bay  I J  miles  N.  of  Tchiatang's  Point....  S.  10°\V.  S.  GO^W. 

12.  Point       do  do         7         do  do  do S.  75''W. 

13.  West  side  of  entrance  to  Gull  Bay S.  80o\V. 

14.  Rocking-stone  Isd.  between  entrance  to  Gnll  Bay  and  West  Bay S.  80°W. 

15.  Small  island  in  the  same  vicinity S.  85°W. 

Hi.  Largest  island  in  West  Bay S.  Sa^W. 

17.  North  end  of  Dog  Island,  opposite  Nipigon  House S.  SO'^W. 

18.  Point  on  west  sid'i  of  Jackfish  Island S.  SO^W. 

19.  Shore  opposite  Windigo's  Islands S.  GCW. 

20.  W.  side  of  Britannia  Island,  S.  W.  of  Meeting  Point S.  30°W 

21.  Extremity  of  Meeting  Point S.  75"W. 

22.  Islan<l  two  miles  W.  of  entrance  to  Ombabika  Bay S.  55°W. 

23.  Southern  extremity  of  S.  Peninsula  of  Ombabika S.  13°E.  S.  65°W. 

24.  Point  about  two  miles  north  of  Poplar  Lodge S.  5°W.  S.  SD'^W. 

25!  Poplar  Lodge  Point S.  lO^W.  S.  60°VV. 

20.  Point  3J  miles  south  of  Poplar  Lodge S,  85»W. 

27.  Columbus  Point S.  45>'W. 
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On  the  east  side  of  the  northern  extremity  of  Lake  Maria,  the  grooving 
is  well  seen  in  horizontal  lines,  up  to  a  considerable  height  above  the  water, 
on  the  side  of  a  perpendicular  cliff  facing  west.  Grooves  were  observed 
slanting,  first  downward,  then  upward,  forming  a  regular  curve,  on  the  face 
of  a  vertical  wall  of  trap  on  the  west  side  of  Grand  Bay,  Lake  Nipigon. 
At  one  place  in  the  same  vicinity,  where  the  grooves  shoot  up  a  very  steep 
slope,  rising  out  of  the  lake,  they  were  observed  to  diverge  in  a  fan-like 
form,  from  a  depression  in  the  surface  of  a  rock.  Around  the  point 
between  English  and  Wabinosh  Bays,  where  the  shore  is  bold,  and  the  water 
deep,  the  striie  run  westward,  up  very  steep  inclinations,  in  some  places 
approaching  the  perpendicular  ;  in  which  cases  the  grooves  are  short,  and 
the  rock  has  a  battered  appearance.  Occasionally  the  steep  grooved  surface 
has  a  curw-il  form  like  that  of  a  plough-share.  The  westward  course  of  the 
more  recent  set  of  grooves  will  account  for  the  greater  general  depth  of 
the  western  side  of  Lake  Nipigon  as  compared  with  the  eastern;  while  the 
north  and  south  bays  of  the  southern  side  may  have  been  eroded  by  the 
agencies  which  produced  the  southward  set  of  grooves.  The  large  angles 
at  Avhich  the  two  sets  of  stri;c  often  intersect  each  other,  on  even  surfaces, 
is  a  fact  worthy  of  note  in  regard  to  the  question  as  to  whether  the  grooves 
were  produced  by  glaciers  or  icebergs. 

Drift. — Boulders  and  pebbles  derived  from  the  Upper  Copper-bearing 
rocks  of  the  peninsula  between  Black  and  Thunder  Bays,  have  been 
strewn  over  the  surface  of  tlie  older  formations  in  the  country  immediately 
west  of  the  latter  bay  ;  just  as  the  dehris  of  the  Lower  and  ]\Iiddle  Silurian 
rocks  has  been  carried  westward  over  the  higher  strata  of  the  western 
peninsula  of  Ontario.  On  the  west  side  of  the  Kaminitiquia,  at  the  intersec- 
tion of  the  Red  River  Road,  boulders,  witli  a  small  admixture  of  finer 
material,  are  thrown  up  in  conspicuous  ridges  and  hillocks  at  the  base  of 
the  hills,  which  rise  to  the  height  of  about  -100  feet  immediately  above 
them.  These  accumulations  appear  to  have  formed  the  terminal  moraines 
of  glaciers  proceeding  from  the  valley  of  Strawberry  Brook,  directly 
opposite. 

Around  Lake  Nipigon  the  materials  of  the  drift  have  also  evidently 
travelled  westward.  On  the  north  side  of  Wabinosh  Bay,  great  boulders 
from  the  low  gneissic  area  already  described,  have  been  carried  in  this 
direction,  and  scattered  upon  the  overlying  trap.  One  of  these,  resting 
upon  a  hill-side  on  Wabinosh  Point,  a  (luarter  of  a  mile  back  from  the  shore, 
measures  twenty  feet  in  diameter,  and  is  distinctly  seen  as  a  white  spot, 
from  the  level  of  the  lake,  at  a  distance  of  seven  miles.  All  along  the 
north-west  shore  of  the  lake,  from  Wabinosh  to  Windigo's  Bay,  there  are 
numerous  boulders  of  fine-grained  hard  light-gray  quartzose  sandstone, 
broadly  ribboned  wit .  lighter  and  darker  shades  of  pink.     Some  of  them 
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are  rather  coarser-grained  than  the  average,  and  contain  pebbles  of  white  Erratic  blocks, 
quartz,  and  more  rarely  of  red  jasper.  These  sandstone  boulders  have 
I)robably  been  brought  up  from  the  bed  of  the  lake,  between  this  part  of 
the  shore  and  the  islands  to  the  eastward.  Laurentian  boulders  were 
seldom  seen  around  Lake  Nipigon,  except  in  the  vicinity  of  the  same  rock 
in  situ.  Small  rounded  fragments  of  light  cream-gray  limestone,  con- 
taining a  species  of  Pentamtrus,  were  occasionally  found  on  the  cast  side 
of  the  lake ;  and  a  somewhat  angular  mass  of  the  same  rock,  measuring 
nearly  three  feet  in  diameter  by  a  foot  and  a-half  in  thickness,  was  met 
with  on  Gneiss  Island,  at  the  bottom  of  Grand  13ay.  The  limestone  of 
this  block  was  very  pure,  soft,  and  somewhat  porous,  and  full  of  rather 
imperfect  fossils,  tlic  commonest  being  a  Pentamerus,  which,  Mr, 
Billings  says,  is  very  like  some  of  the  forms  of  P.  galeatm,  but  probably 
a  new  species.  Mr.  Billings  also  recognises  amongst  these  fossils  a  species 
of  Favositcs,  with  small  tubes  about  half  a  lino  in  diameter,  a  Ithynchonella, 
and  a  species  oi  Zaphirntis,  about  one  inch  in  length.  lie  says  :  "  These 
fossils  are  not  sufficient  to  determine  the  age  of  the  deposit  from  which 
they  were  derived,  except  in  a  general  way.  It  is  not  Lower  Silurian, 
and  is  not  so  recent  as  the  Middle  Devonian.  I  think  it  about  the  age  of 
the  Niagara  formation."  I  may  here  mention  that,  in  1810,  Sir  William 
Logan  collected,  on  the  shore  of  Lake  Superior,  east  of  Pic  Island,  a 
number  of  fossils  in  loose  pieces  of  light  yellowish-brown  limestone,  and 
some  in  gray  and  yellow  chert.  These  fossils  have  recently  been  examined 
by  Mr.  Billings,  who  says  that  they  "  belong  to  the  genera  Favositi's, 
Zaphrentis,  Streptorhijnohus,  Atrypa,  Orthis,  Pturlnea,  Dalmanites  and 
Leperditia.  They  are  Devonian.  The  only  determinable  species  is  Ortlds 
lowensis  (Hall),  a  species  characteristic  of  the  Hamilton  group  in  Iowa.  It 
occurs  also,  far  north,  on  Laird  River,and  on  Snake  Island  in  Lake  Winnipe- 
gosis,  in  the  same  kind  of  rock," — a  light  yellowish-brown  limestone.  Mr. 
Thomas  Ilcrrick,  P.L.S.,  informed  me  that  he  crossed  a  patch  of  flat-lyuig 
fossilifcrous  limestone,  some  two  or  three  miles  in  breadth,  on  the  Pic  River, 
where  his  line  intersects  it,  at  about  thirty-two  miles,  in  a  straight  line, 
northward  from  its  mouth.  Fragments  of  olive-green  limestone,  similar 
to  that  described  as  occurring  in  place  on  Cook"s  Point  and  the  north-east 
side  of  Chiefs  Bay,  on  I^ake  Nipigon,  were  found  on  Champlain  Point 
and  Britainiia  Island,  in  the  same  lake,  and  on  the  shore  of  Lake  Superior, 
near  Sucker  Brook. 

liidges  and  Tirraces. — On  the  soi.th  side  of  Dog  Lake,  terraces  of  sand 
and  gravel,  from  fifteen  to  twenty  feet  high,  are  seen  in  some  places  close 
to  the  present  beach.  The  high  ridge  crossed  by  the  portage  from  Little 
to  Great  Dog  Lake  is  covered  with  fine  sand.  On  the  north  side  of  the 
Kaminitiquia,  beginning  opposite  the  mouth  of  the  Whitefish  River,  a 
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regular  terrace,  apparently  of  gravel  and  sand,  burnt  bare  of  vegetation, 
and  about  forty  feet  high,  runs  eastward,  close  to  the  river,  for  a  distance 
of  about  two  miles.  A  ridge  of  boulder-drift  about  forty  feet  high,  cross- 
ing the  Nipigon  at  the  foot  of  Lake  Ilclon,  near  Red  Rock,  and  another, 
sixty  or  seventy  feet  high,  at  the  first  rapid  on  the  Poshkokagan  River, 
have  been  already  mentioned.  A  ridge  of  sand,  with  boulders  and  stones, 
rising  to  a  height  of  thirty  or  forty  feet  out  of  a  level  sandy  plain,  and 
running  in  a  westerly  direction,  crosses  the  Kabitotiquia  River  about  six 
miles,  in  a  straight  line,  south  of  its  mouth.  It  occasions  a  small  rapid, 
seventy  paces  long,  over  trap  boulders,  with  a  fall  of  four  and  one-half 
feet.  This  is  the  only  rapid  from  the  mouth  of  the  river  to  a  long  distance 
above  this  point.  At  Champlain  Point,  the  bank  of  the  lake  is  about 
twenty  feet  high,  and  composed  of  loam  and  gravel,  with  boulders  in  the 
lower  part.  Some  of  the  latter  are  Laurcntian,  which  are  rarely  seen  in 
this  part  of  the  lake.  A  terrace  of  gravel  and  sand,  rising  to  the  height 
of  150  or  200  feet  above  the  level  of  Lake  Nipigon,  runs  for  a  distance 
of  about  two  miles  along  the  shore  between  Echo  Rock  and  West  Bay. 
Having  been  denuded  of  timber  by  some  recent  fire,  these  terraces  had 
a  very  conspicuous  appearance  as  viewed  from  the  lake.  A  terrace 
about  sixty  feet  high,  composed  of  very  fine  white  sand,  runs  for  two  miles 
along  the  shore,  northward  from  the  mouth  of  the  Kawabatongwa,  and  has 
given  rise  to  the  Indian  name,  which  means  White  Sand  River. 

Ejffcts  of  lifcent  Ice. — The  effects  of  the  spring  shoves  of  lake  ice 
arc  observable  in  many  places  around  Lake  Nipigon,  as  well  as  Lake 
Superior,  in  the  form  of  rows  of  boulders  and  shingle  piled  upon  the  beach, 
or  just  between  it  and  the  vegetation  behind.  Where  the  beach  is  soft  it 
is  often  found  that  each  boulder  has  ploughed  a  furrow  from  the  margin  of 
the  water  to  its  resting  place.  The  rows  of  shoved  boulders  were  noticed 
particularly  along  the  west  side  of  Grand  Bay,  and  between  West  Bay  and 
the  entrance  to  Gull  Bay.  Very  largo  boulders  of  trap  have  been  piled, 
apparently  by  recent  ice,  upon  the  small  islands  in  the  latter  bay. 

None  of  the  abrading  effects  produced  by  river-ice  during  the  spring- 
floods,  on  the  banks,  trees  and  bushes,  such  as  are  seen  along  many  of  the 
rivers  of  Gasp<;  and  the  maritime  provinces,  were  observed  on  any  of  the 
tributaries  of  Lake  Nipigon,  or  upon  the  Nipigon  or  Black  Sturgeon 
Rivers. 

Sand  and  Clay  Deposits  :  Soil. — In  the  hilly  country  around  Thunder 
Bay  and  Dog  Lake,  where  any  soil  exists,  it  is  usually  a  yellowish-brown 
gravelly  loam,  with  boulders.  The  sandy  tract,  underlaid  by  laminated 
buff,  drab  and  bluish  clay,  along  the  lower  reach  of  the  Kaminitiquia  River, 
has  been  already  described,  and  the  existence  of  nodules  in  this  clay  is 
referred  to  in  the  Geology  of  Canada,  page  905.    Along  the  greater  part 
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of  this  stretch,  the  banks,  on  altornato  sides,  are  from  forty  to  fifty  foot 
hif^h,  tlio  upper  half  being  yellowish  sand,  and  the  lower  clay.  The  land 
is  low  about  the  mouth  of  the  river,  and  gradually  dips  under  the  lake.  TIio 
surface  is  here  sandy,  but  the  clay  is  said  to  bo  found  at  the  depth  of  a 
few  feet,  in  digging  wells,  and  a  similar  condition,  no  doubt,  extends  below 
the  lake. 

In  the  valley  of  the  upper  reach  of  the  Kaminitiiiuia,  a  stiff  red  clay  begins 
at  four  miles  below  the  head  of  Little  Dog  Luke,  and  extends  southward  to 
the  junction  of  the  Mattawa.  From  this  point  it  is  found  along  the  lied  Uivcr 
lload,  to  a  distance  of  about  five  miles  eastward  from  the  Kaminitiquia, 
gradually  rising  to  an  elevation  of  400  or  500  feet  above  its  level.  On 
the  west  side  of  the  river,  it  is  also  found  on  the  flanks  of  the  hills  above 
the  boulder  deposits  already  described,  to  the  he'ight  of  about  200  feet 
above  the  river,  and  it  is  said  to  extend  westward  some  distance  up  the 
valley  of  the  Mattawa. 

There  is  much  good  land  along  the  north-west  side  of  Black  Bay.  The 
country  is  level  and  sandy  from  the  head  of  this  bay  to  Nipigon  Bay,  and 
a  sandy  soil  extends  up  the  valley  of  the  Black  Sturgeon  River.  The  sand, 
which  is  very  fiue,  appears  to  be  underlaid  everywhere  in  these  parts  by 
clay. 

In  the  Nipigon  country  the  largest  tract  of  good  land  appears  to  lie  on 
the  south-western  side  of  the  lake.  From  the  Nonwatan  River,  northward 
to  the  Pajitchigamo,  a  distance  of  fifty  miles,  the  country  is  comparatively 
level,  and  the  soil  generally  fertile  ;  but  we  could  not  ascertain,  from  our 
own  explorations,  how  far  westward  this  tract  extends.  The  Indians  and 
others,  however,  represent  it  as  continuing  nearly  to  the  Winnipeg  River, 
and  becoming  more  generally  level  in  receding  from  Lake  Nipigon.  Some 
of  the  peninsulas  in  Lake  Nipigon,  within  the  above  distance,  are  hilly, 
but  the  soil  is  generally  good,  even  on  these,  consisting  of  a  brownish 
loam,  sufficiently  tenacious,  when  moist,  to  retain  its  form  after  having 
been  pressed  in  the  hand.  The  rivers  entering  this  part  of  Lake  Nipigon, 
as  far  as  examined,  were  found  to  flow,  with  tortuous  courses,  between 
muddy  banks  of  clay,  overspread  with  fine  sand.  The  clay,  as  seen  in  the 
banks,  generally  appears  sandy,  from  having  become  mixed  with  the 
overlying  deposit,  but  when  clean  sections  are  obtained,  it  is  usually 
found  to  be  stiff,  tenacious  and  free  from  grit.  On  the  higher  levels  the 
sand  is  often  coarser  and  interstratified  with  layers  of  gravel. 

There  is  a  considerable  area  of  good  land  around  the  bottom  of  South 
and  Mclntyre's  Bays,  and  on  the  peninsulas  east  of  the  latter  bay  and 
Gull  Bay.  From  the  mouth  to  the  first  rapid  on  the  Poshkokagan,  the 
loamy  banks  of  the  river  are  from  twenty  to  thirty  feet  high.  The  Kabi- 
totiquia  River  is  so  crooked  that  by  following  its  windings  from  the  mouth 
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s«nd  and  ci»y.  to  tlio  portagc  leading  to  Chicrs  Hay,  the  distance  was  estimated  to  bo 
fully  thirty  inilos,  although  it  is  only  nine  miles  in  a  straight  course.  The 
water  is  deop,  and  the  current  slack  throughout,  except  at  the  slight  rapid 
previously  mentioned.  In  ascending  the  river  the  hanks  rise  gradually  in 
height,  increasing  from  a  few  inches  above  the  level  of  the  water,  at  the 
mouth,  to  five  and  ten  feet,  in  the  above  distance.  For  the  first  five  miles 
there  is  a  wide  open  margin  on  each  side  of  the  river,  covered  with  grass. 
On  both  sides,  the  country  is  level  and  the  soil  sandy,  supporting  a  growth 
of  grass  and  bushes,  the  timber  having  been  all  burnt  oflf  by  repeated  fires 
within  the  last  few  years.  Tho  land  is  free  from  stones,  and  very  littlo 
labor  would  be  necessary  to  make  it  ready  for  the  plough. 

From  the  Kawabatongwa  River  to  the  Pickitigoucbing,  the  country  is 
.  low,  near  the  lake,  and  a  level  ♦  extends  northward  to  an  unknown 
<listance  from  Windigo's  Bay.  lieved  that  in  this  direction  a  largo 

area  is  overspread  with  light-colorc.  clay.  During  tho  spring  freshets 
the  Avaters  of  the  Pickitigoucbing  are  said  to  be  (juite  milky  from  tho 
clay  which  they  hold  in  suspension,  and  hence  tho  Indian  namo  of  this 
stream,  which  signifies  the  Mudtly  River. 

It  has  been  already  mentioned  that  the  country  is  level,  and  the  soil 
good,  all  along  the  north-cast  side  of  Oinbabika  Pay,  and  at  least  as 
fa  back  from  it,  in  a  north-easterly  direction,  as  tho  eye  can  reach. 
Below  the  first  rapid  on  the  Ombabika  River,  from  twenty  to  thirty  feet 
of  the  underlying  clay  are  seen  above  the  water  ;  tho  upper  part  of  the 
banks,  which  are  from  forty  to  eighty  feet  high,  being  composed  of  sand, 
sometimes  interstratified  with  clay.  The  clay,  which  is  in  horizontal  beds, 
is  free  from  pebbles  or  grit,  light  blue  in  color,  calcareous,  sticky  and 
plastic.  Above  the  third  portage  the  river  does  not  cut  so  deeply  into 
these  deposits,  the  banks  being  only  from  ten  to  twenty  feet  high.  The 
soil  in  this  region  is  a  dark-colored  crumbling  loam. 

On  the  south  side  of  the  Sturgeon,  or  Poplar  Lodge  River,  as  far  as  it 
•was  examined,  the  banks,  consisting  of  fine  white  sand,  rise  to  the  height 
•  of  thirty  or  forty  feet.  An  undulating  sandy  country  extends  for  a  mile 
or  two  to  the  southward  of  the  river. 

The  beach  sand  around  Lake  Nipigon  and  Black  Sturgeon  Lake  is  often 
mixed  with  particles  of  magnetic  iron,  probably  derived  from  the  trap 
of  the  vicinity,  but  it  did  not  appear  to  occur  in  any  place  in  sufficient 
quantity  to  be  of  economic  value.  Particles  of  garnet  were  abundant  in 
the  sand  in  some  places  in  the  northern  part  of  the  lake. 

Climate  and  Timber. — The  climate  of  the  Nipigon  country  appears  to 
be  as  well  suited  for  agriculture  as  that  of  the  greater  part  of  tho  pro- 
vince of  Quebec.  Farming  has  been  successfully  carried  on,  for  a  long 
time,  by  the  Hudson  Bay  Company  at  Nipigon  House.  The  timber  around 
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Lake  Nipigon  is  principally  wliito  spruce,  vrliito  birch,  aspon  and  poplar,  Foro»ttreo«. 
balsam-fir,  tan^avac  and  white  cedar,  with  occasional  trees  of  bliick  ash, 
grey  olm,  red  and  white  pine.  In  the  month  of  February  last,  I  had  the 
honor  of  giving  full  details  or\  those  subjects,  in  ovidonco  before  the 
Committee  of  the  House  of  Commons  on  Immigration  and  Agriculture,  and 
I  understand  tliat  they  will  be  published  with  the  report  of  the  Minister 
of  Agriculture. 

ECONOMIC   MINERALS. 

The  Upper  Copper-bearing  rocks,  all  the  way  from  the  boundary  line  to  jHnorei ,«!«. 
Nipigon  Bay,  mo  cut  by  numerous  metalifcrous  veins.     These  arc  so  well 
described  in  the  Oi'oloji)  of  Canada,  pages  74,  75  and  70,  that  in  the 
present  state  of  our  knowledge,  littlo  of  a  general  nature  can  be  added. 
As  thor(>  stated,  the  veinstones  consist  of  quartz,  which  is  usually  either 
ametlr  -tine,  or  else  white  and  granular,  calc-spar,  barytos,  and  variously 
colored  tbi'^r-spar;  and  where  they  cut  the  higher  members  of  the  series, 
zeolites  and  other  minerals  are  also  frequently  present ;  while  their  metallic 
contents  embrace  "  copper,  lead,  zinc  and  silver,  with  more  rarely  nickel, 
cobalt,  arsenic,  uranium  and  molybdenum."     Sir  William   Logan  says,  < 
(p.  74)  "  the  indications  which  they  present  are  such  as  to  render  it 
certain  that  many  parts  of  the  country  characterised  by  them  will,  sooner 
or  later,  rise  into  importance  as  a  mining  region."     It  is  stated  on  pages  qow. 
70  and  745,  that  a  little  gold  had  been  met  with  in  a  vein  on  Prince's 
location.    Since  the  Geology  of  Canada  was  written,  Professor  Chapman, 
in  April,  1808,  found  the  ?amc  metal  in  larger  quantity  in  the  ore  of  the 
Lead  Hills  location  near  Black  Blay.     With  regard  to  this  ore,  ho  says  : 
"  Carefully  conducted  assays  shew  amounts  of  gold  varying,  per  ton,  from 
about  14  to  19  dwts.,  the  moan  of  those  already  made  giving  17  dwts.  12 
,  with  2  oz.  2  dwts.  of  silver." 

In'rcference  to  the  course  of  the  veins,  Sir  William  Logan  says  (page  74): 
"  As  in  the  case  of  the  dykes,  the  mineral  veins  belong  to  two  systems, —  ■'\ 

one  coincident  with  the  range  of  the  rock  masses,  and  the  other  transverse 
to  it.  They  are  therefore  paralol  to  the  dykes," — the  one  system  being 
about  N.  and  S.,and  the  other  varying  from  N.E.  and  S.W.,to  E.  and  W. ; 
or,  on  an  average,  E.N.E.  and  W.S.W.  It  will  be  observed  that  these 
directions  also  correspond  with  those  of  the  two  sets  of  ice-grooves. 

The  additional  information  in  regard  to  economical  minerals  obtained 
during  our  explorations  will  now  be  given  under  their  respective  heads. 

Iron. — Reference  has  been  made  to  the  occurrence  of  a  mixture  of 
magnetic  iron  ore  with  insoluble  matter,  chiefly  silicious,  in  the  form  of 
a  thin-bedded  deposit,  apparently  of  considerable  extent,  and  containing. 
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Iron  orM.  in  tlic  Specimen  examined,  37' 73  per  cent  of  metallic  iron.  Dr.  Hunt  says 
this  ore  "  might  be  smelted,  but  would  require  a  large  amount  of  lime- 
stone as  flux."  Mr.  II.  P.  Savigny,  P.L.S.,  of  Toronto,  has  shown  me 
specimens  of  pure  massive  magnc':ic  iron  ore,  which,  he  iioys,  occurs  in  large 
quantities  a  short  distance  from  the  shore  of  Thunder  Bay,  near  Amethyst 
Harbor.  A  specimen  of  pure  botryoidal  red  hematite  was  given  me, 
which  was  said  to  have  been  found  at  Arrow  Lake.  Chief  Manitousaise, 
of  Lake  Nipigon,  showed  me  some  earthy  red  hematite,  used  by  the 
Indians  as  paint,  which  he  says  h  found  in  abundance  in  a  hill  on  the  east 
side  of  Lake  Nonwatanose.  I  have  seen  specimens  of  hard  fine  grained 
red  hematite,  said  to  have  come  from  the  Red  I'aint  River,  and  pieces  of 
the^same  mineral  from  thin  veins,  which  are  reported  to  exist  just  behind 
Nipigon  House.  Small  quantities  of  specular  iron  were  found  in  tlie  red 
gneiss  on  the  brow  of  the  west-facing  hills  overlooking  the  Black  Sturgeon 
River,  due  west  from  Red  Rock,  and  the  same  mineral  has  been  referred 
to  as  occurring  in  a  quartz  vein  on  an  island  off  Meeting  Point.  It  was 
likewise  observed  by  Mr.  McKellar  in  small  veins,  in  several  places  on  the 
lake  shore  between  Poplar  Lodge  and  Sandy  River.  It  has  been  already 
stated  that  the  magnetic  iron  in  the  beach-sands  around  Lake  Nipigon  and 
Black  Sturgeon  Lake  was  in  no  place  found  in  sufficient  quantity  to  be  of 
economic  value.  The  Indians  sometimes  mistake  the  blacker  and  heavier 
varieties  of  the  trap  for  iron  ore,  and  might  thus  mislead  explorers. 

Lead  ore.  Lead. — A  lead-bearing  vein  was  said  to  have  been  found  last  summer, 

on  Stewart's  location  on  the  north  bank  of  Pigeon  River,  about  two  miles 
from  its  mouth  ;  and  veins  were  reported  to  have  been  discovered  on  Lake 
Kee-zee-zee-kiichi-wag-a-mog  and  Whitefish  Lake.  On  the  north  bank  of 
the  Kaminitiijuia,  a  vein  thre  or  four  feet  thick,  running  north-east- 
ward, occurs  on  the  4th  or  5th  lot  in  the  township  of  Paipoonge.  It 
contains  barytes,  quartz,  calc-spar  and  fluor-spar,  with  a  little  copper 
pyrites,  iron  pyrites,  and  galena.  In  the  township  of  Mclntyre,  near  the 
north-east  corner  of  Neebing,  pieces  of  similar  veinstone,  with  crystals 
of  galena,  were  found  scattered  upon  the  surface,  indicating  the  near 
proximity  of  the  vein  from  which  they  have  been  derived.  A  large  vein 
containing  all  the  above  minerals,  and  also  zinc  blende,  crosses  the  Paresseux 
Rapids  on  the  Kaminitiquia,  at  the  intersection  of-  the  side-line  between 
lots  20  and  21  of  Paipoonge.  Mr.  Ilcrrick,  who  surveyed  this  township 
in  1859,  reports  that  he  observed  the  same  viin  some  miles  to  the  south  of 
the  Kaminitiquia,  and  traced  it,  on  the  opposite  side  of  the  river,  through 
the  whole  breadth  of  the  township.  He  gives  its  width  as  varying  from 
ten  to  twenty  five-feet.  It  is  supposed  by  explorers  to  be  identical  with 
the  lead-bearing  (|uartz  vein  of  the  Algoma  mine,  which  has  been  already 
mentioned  as  occurring  on  the  north-west  corner  lot  of  Neobing.    The 
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Wallbrjdgo  mine  is  on  the  west  half  of  this  lot,  and  here,  a  shaft,  umor«i  Tein«. 
said  to  be  fifty  feet  deep,  has  been  sunk  on  t'  >e  same  vein.  Mineral 
veins  of  a  similar  character,  and,  for  the  most  part,  running  in  a  direction 
approaching  E.N.E.,  have  been  discovered  in  a  considerable  number  of 
localities  among  the  Upper  Copper-bearing  rocks  in  the  township  of  Mc- 
Intyre,  and  along  the  north  shore  of  Thunder  Bay,  and  thence  to  Black 
Bay.  They  are  too  numerous  fur  separate  uescription  within  the  limits  of  this 
report,  but  their  jwsitions  are  shewn  upon  the  accompanying  map.  The 
largest  vein  exaniined,  occurrhig  upon  mining-lot  M,  has  been  alrea<ly 
mentioned.  It  is  composed  of  (juartz,  with  a  very  little  calc-spar,  and  is  of  a 
coarsely  brociated  character,  much  of  it  consisting  of  a  net-work  of  small 
vcuis ;  its  total  breadth  is  forty  feet.  Openings  which  have  been  made 
upon  it  where  it  is  crossed  by  Mclntyre's  River,  on  this  lot,  do  not  appear 
to  have  brought  to  light  any  kind  of  ore.  Its  course  is  here  N.  5U^  E. 
(mag.)  with  an  underlie  to  the  S.E.  of  about  10°  from  the  perpendicular. 
Being  harder  than  the  sandstones  and  shales  of  the  country,  it  forms  a 
small  ridge,  which  is  rendered  conspicuous  by  its  white  color.  Mr.  Mac- 
farlane  describes  a  vein  having  the  same  character,  width  and  course  on 
Shangoniah  Island,  in  front  of  Wood's  location,  (Cuh.  Xat.,  Dec.  18tjl>, 
p.  401.)  A  vein  of  about  the  same  breadth,  consisting  of  calc-spar  and 
barytes,  with  some  specks  of  galena,  occurrs  on  one  of  the  small  islands 
lying  to  the  south-east  of  Pie  Isiand,  and  was  examined  by  two  of  our 
party.  I  was  miablc  to  visit  the  Lead  Hills  location,  which  is  situated  in 
the  township  of  McTavisli,  at  the  distance  of  three  or  four  miles  west  of  u.admino. 
the  shore  of  Black  Bay,  and  where  a  rich  vein  of  lead  ore  occurs  in  a  pale 
red  indurated  marl.  In  a  report  on  this  location,  Professor  Chapman  says  : 
"  The  vein  consists  of  a  g^nguc  of  quartz,  with  enclosed  portions  of  wall- 
rock,  and  some  heavy  Kpar,  etc.,  carrying  a  very  strong  lode  oWntennixcd 
copper-jyy rites  ami  galena.  The  vein  itself  appears  to  average  about  ten 
feet  in  width  ;  but,  at  present,  it  is  to  a  great  extent  uncovered.  The 
copper-pyrites  and  galena,  although  scattered  more  or  less  throughout  the 
vein,  run  principally  in  a  solid  lode,  of  at  least  four  feet  in  width. 
The  course  of  the  vein  is  about  N.  Oo''  E. ;  and  so  far  as  this  can  be 
determined  in  the  present  undeveloped  state  of  the  vein,  the  dip,  or  under- 
lie, is  toward  the  southwest,  at  an  angle  of  about  80"."  In  one  sample  he 
found  8.10,  and  in  another  11.0:2  per  cent,  of  copper.  One  of  these  sam- 
ples also  yielded  47-;')0  per  cent,  of  lead.  Professor  Chapman's  discovery 
of  gold  and  silver  in  this  ore  has  been  already  referred  to.  During  our 
stay  at  Fort  William,  a  number  of  blocks  of  solid  ore  wcn>  brought  from 
tlie  location,  some  of  which  would  weigh  several  hundred  poiuids.  A  sam- 
ple broken  off  one  of  them  yielded,  by  Mr.  Broome's  analysis,  38.3.5  per 
cent,  of  lead,  and  tliia,  by  cupellation,  gave  nearly  one  ounce  of  silver  and 
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half  an  ounce  of  gold  to  the  ton  of  lead.  Several  other  lead-bearing  veins 
are  reported  as  occurring  in  this  neighborhood.  A  quartz  vein,  about  one 
foot  wide,  and  carrying  a  considerable  quantity  of  galena,  has  been  noticed 
in  the  Geology  of  Canada,  page  690,  as  cutting  the  granitic  gneiss  of 
Granite  Island  in  Black  Bay. 

On  the  cast  side  of  Lake  Nipigon,  Mr.  De  La  Ronde  reports  a  vein, 
from  which  ho  has  taken  good  specimens  of  galena  on  the  Poplar  Lodge 
River,  at  a  few  miles  from  its  mouth.  On  the  west  side  of  the  lake  an 
Indian  shewed  me  a  specimen  of  drusy  white  quartz,  holding  galena,  which 
he  said  he  had  broken  from  a  vein  about  four  inches  wide,  running  north 
and  south,  on  the  Gull  River,  below  Cedar  Lake  ;  imee  and  a  half  days 
journey,  by  canoe,  from  Nipigon  House.  He  also  said  that  an  ore, 
which  I  judged  from  his  description  to  be  copp'r-pyrites,  was  found  at 
the  same  place.  Small  specks  of  galena  were  met  with  in  u  loose  frag- 
ment of  "reeuish  marly  limestone  at  the  first  rapid  on  the  Poshkokagan 
liiver. 
Copper  ores.  Copper. — The  deposits  of  native  copper  occurring  among  some  of  the 

higher  members  of  the  Upper  Copper-bearing  series,  so  far  as  they  arc 
known,  are  fully  described  in  the  Gcolor/i/  of  Canada,  pages  71  and  75. 
Many  of  the  veins  which  are  found  cutting  this  series  in  the  Thunder  Bay 
region,  and  which  have  been  noticed  in  the  preceding  paragraph,  also  con- 
tain copper-pyrites,  but  none  of  them  re(|uiro  further  descrijjtion.  A  vein 
occurring  just  behind  Red  Rock,  but  which  I  was  unable  to  examine,  is 
said  to  hold  vitreous  copper  ore. 

On  the  east  side  of  Lake  Nipigon,  Mr.  McKellar  reports  that  the  diorites 
and  dioritic  slates  on  the  lake  shore,  on  each  side  of  Poplar  Lodge,  are 
traversed  by  a  great  number  of  (juartz  veins,  carrying  copper-pyrites, 
with  smaBtr  proportions  of  purple  ore  and  copper-glance  ;  and  ho  thinks 
that  rich  copper  lodes  may  be  discovered  in  this  vicinity.  Small  quartz 
veins,  or  beds,  c.irrying  copper-pyrites,  have  been  already  mentioned  as 
existing  upon  a  small  island  in  Humboldt's  Bay.  The  Indians  report  two 
vcms,  one  of  a  white,  and  the  other  of  a  reddish  color,  as  traversing  a  high 
island  in  Ombabika  Bay,  but  none  of  those  of  our  party  who  visited  the 
island,  observed  them. 

Copper  was  said  to  have  been  discovered  near  the  Hudson  Bay  Compar 
ny's  establishment  at  the  mouth  of  the  Wabinosh  River,  but  we  did  not 
succeed  in  finding  it.  A  vein  containing  amethyst  is  reported  to  occur 
on  the  south  branch  of  the  Wabinosh  River,  at  a  point  lying  one  and  a  half 
day's  journey,  by  canoe,  from  Nipigon  House. 

iSilver. — This  metal  has  now  been  discovered  in  the  native  state  or  in 
the  form  of  silver-glance,  in  at  least  seven  different  localities  in  the  Thun- 
der Bay  rcj^ion,  the  veins  in  most  cases  belonging  to  the  north  and  south 
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set,     The  silver-bearing  vein  of  Prince's  location  is  described  at  page  76  suvcr  ore. 
of  the  Geology  of  Canada. 

Last  summer  Mr.  Macfarlune,  agent  of  the  Montreal  Mining  Company, 
obtained  a  quantity  of  silver  ore  from  a  vein  on  the  Jarvis  location.  The 
same  gentleman  has  fully  described  the  silver-bearing  vein  of  Wood's  lo-  i^p^uon. 
cation  in  tjje  Canadian  Naturalist,  1868-70.  The  portion  of  the  vein  at 
present  worked  is  upon  Silver  Islet,  about  one  mile  from  the  main  shore 
of  Thunder  Otpe.  "  It  has  a  width  of  about  twenty  feet  on  the  north  side 
of  the  island,  and  to  the  southward  divides  into  two  branches,  each  seven 
or  eight  feet  wide.  The  course  of  the  vein  is  N.  32'^  to  35"  W.,  and  it 
dips  to  the  eastward  at  an  angle  of  about  8°."  The  ore  is  a  mixture  of 
native  silver  and  silver-glance  in  a  gangue  consisting  mainly  of  calc-spar 
and  quartz,  but  holding  also  small  quantities  of  galena,  blende,  iron  and 
copper  pyrites,  graphite,  cobalt-bloom,  nickel-green,  and  a  mineral  con- 
taining arsenic,  nickel  and  silver,  which  Mr.  Macfarlane  thinks  may  be 
a  new  species.  The  thickness  of  the  rich  jiart  of  the  vein  varies  from  a 
few  inches  to  two  feet,  and  it  keeps  to  the  east  or  hanging  side  of  the 
vein."  Up  to  the  month  of  April  of  the  present  year,  the  value  of  the  sil- 
ver taken  from  the  crop  of  the  lode  on  the  islet,  or  rather  in  the  shallow 
water  beside  it,  since  its  discovery  in  the  summer  of  1808,  is  supposed  to 
amount  to  about  $25,000. 

The  lode  at  the  Thunder  Bay  silver-mine,  which  has  been  referred  to  Tiiundcr  B«y 

...  Mine. 

on  page  326,  consists  of  a  network  of  small  (juartz  veins,  occupying  a 
breadtli  of  six  or  seven  feet,  and  runs  N.  34°  E.,  with  a  slight  underlie  to 
the  north- ,  v^tward.  Two  shafts  have  been  sunk  upon  it,  each  to  the  depth 
of  about  seventy  feet.  Between  them,  part  of  the  lode  consists  of  a  vein 
stone  of  white  granular  quartz,  about  one  fcot  thick,  and  in  this  most  of  the 
silver  has  hitherto  been  found.  It  occurs  principally  in  tlic  form  of  irregu- 
lar branching  filaments  of  the  native  metal,  disseminated  in  the  (juartz  in 
isolated  bunches,  in  which  the  silver  often  forms  more  than  ten  per  cent 
of  the  mass.  One  of  these  bunches,  which  was  removed  during  our  visit 
to  the  mine,  weighed  upwards  of  one  hundred  pounds.  Silver-glance  is 
also  present  in  small  quantities  ;  the  largest  piece  of  this  mineral  which 
I  saw  would  weigh  about  two  ounces.  The  silver  appeared  to  be  most 
abundant  in  the  upper  fifteen  feet,  where  the  wall-rock,  as  mentioned  on 
page  326,  differs  from  that  farther  down.  In  the  lower  part  of  the  mine 
silver-glance  only  has  been  found. 

The  workings  at  the  Shuniah  mine,  two  miles  west  of  the  last,  being  full 
of  water,  could  not  be  examined ;  but  from  the  description  of  Professor 
Chapman,  it  appears  that  the  conditions  here  are  similar  to  those  at  the 
Thunder  Bay  mine,  except  that  the  vein  runs  nearly  east  and  weet. 

At  the  Silver  Lake  location,  about  four  miles  north  of  the  head  of 
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Thunder  Bay,  the  silver  occurs  as  small  grains,  in  the  native  state,  with 
dark  colored  blende,  in  a  vein  of  quartz.  Another  locality  of  silver  is  on 
McKellar's  Island,  one  of  the  small  rocky  group  south-east  of  Pie  Island. 
Here  the  metal  occurs  with  blende,  as  in  the  last  locality,  but  the  veinstone 
is  mostly  coarse  calc-spar. 

Gold. — The  existence  of  gold,  in  a  vein  on  Prince's  loca^on,  is  men- 
tioned in  the  Gnology  of  Canada,  pages  70,  517  and  745,  and  some  facts 
in  regard  to  its  occurrence  in  a  vein  on  the  Lead  Hill's  loAtion  are  given 
on  page  357,  of  the  present  report. 

Manganese. — Many  of  the  boulders  and  pebbles  uncovered,  in  making 
the  Red  River  Road,  about  half  way  from  Thunder  Bay  to  the  Kaminiti- 
quia,  are  coated  with  black  oxide  of  manganese. 

Salt. — The  brine-spring  at  the  head  of  the  first  rapid  on  the  north 
branch  of  the  upper  section  of  the  Black  Sturgeon,  is  described  on  page  335, 
and  another  has  been  mentioned  as  occurring  half  a  mile  below  the  first 
rapid  on  the  Poshkokagan.  My  Indian  guide  informed  me  that  a  third 
was  to  be  found  near  a  small  clear-water  brock  on  the  west  side  of  Gull 
Bay,  about  a  mile  north  of  the  mouth  of  the  Kobitotiquia  River.  A  hand- 
ful of  salt  was  obtained  by  boiling  down  about  two  quarts  of  the  water  of 
the  first  mentioned  spring,  but  having  afterwards  become  accidentally  wet, 
the  greater  part  of  it  was  dissolved  away,  so  that  any  analysis  of  what 
remained  would  be  of  no  value. 

Limestone. — Rock  fit  for  burning  into  lime  can  probably  be  obtained 
among  the  beds  of  division  8,  page  319,  near  the  eastern  line  of  Wood's 
location,  as  well  as  from  the  calcareous  strata  on  the  east  side  of  Nipigon 
Harbor  ;  and  perhaps  also  among  the  dolomite  bands  of  the  lower  group, 
which  have  been  described  as  occurring  at  the  head  of  Thunder  Bay,  near 
the  Thunder  Bay  silver-mines,  and  in  the  southern  part  of  the  township  of 
Mclntyre.  The  calcareous  spar  of  some  of  the  larger  veins  on  the  coast 
and  islands  between  Pigeon  River  and  Fort  William  may  also  prove  valu- 
able for  the  same  purpose. 

The  specimens  of  the  limestone  from  the  north-east  shore  of  the  Chief's 
Bay,  Lake  Nipigon,  wliich  have  been  analysed  by  Mr.  Broome,  contain 
38.5  per  cent  of  insoluble  silicious  clay,  which  is  probably  in  so  large  a 
proportion  as  to  prevent  the  rock,  when  calcined,  from  forming,  by  itself, 
a  good  cement.  The  soluble  part  is  a  magnesian  carbonate  ofhme,  of  wliich 
one  quarter  is  carbonate  of  magnesia.  In  a  specimen  from  the  similar 
rocks  at  Cook's  Point,  the  insoluble  clayey  portion  equalled  only  29.6  per 
cent.,  and,  as  in  the  other  case,  one  fourth  of  the  soluble  part  consisted 
of  carbonate  of  magnesia. 

Brick  Clay. — The  stiff  red  clay  which  is  so  largely  developed  in  the 
valley  of  the  second  reach  of  the  Kaminitiquia  River  would  probably  make 
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very  good  common  bricks.  It  is  free  from  lime,  but  holds  much  iron,  and 
is  therefore  fusible.  The  lighter  colored  stratified  clay  of  the  lower  reach 
is  also  apparently  suited  for  the  same  purpose,  as  well  as  the  plastic  clays 
which  have  been  described  as  occurring  in  the  valleys  of  most  of  the  rivers 
entering  Lake  Nipigon. 

Buildin^^one. — Among  the  stones  most  suitable  for  building  purposes,  Buiuunff 
met  with  in  the  region  explored,  may  be  mentioned  the  sandstones  occurring 
in  the  peninsula  between  Tliundor  and  Black  Bays,  along  the  lower  part 
of  the  Black  Sturgeon  River,  east  and  south  of  Black  Sturgeon  Bay  on 
Lake  Nipigon,  at  Nipigon  House,  and  on  the  southern  peninsula  of 
Ombabika  ;  the  limestone  of  Chief's  Bay  and  Cook's  Point ;  the  feldspar- 
porphyry  to  be  found  along  the  shore  from  Nipigon  House  to  English  Bay ; 
and  some  varieties  of  the  common  dark  trap,  in  various  parts  of  the  region. 

Roofing  Tiles. — The  hard  dark  colored  shales  of  the  lower  reach  of  KooCng  tiles, 
the  Kaminitiquia  are  supposed  by  some  to  be  fit  for  roofing  purposes, 
but  owing  to  their  want  of  strength,  and  their  imperfect  cleavage,  they  are 
but  poorly  adapted  to  such  a  use.  On  the  east  shore  of  Lake  Nipigon, 
about  three  miles  north  of  the  Poplar  Lodge  River,  Mr,  McKellav  reports, 
a  band  of  dark  colored  slato  with  very  perfect  vertical  cleavage,  which  he 
thinks  might  answer  for  a  roofing  material, 

RAILWAY  ROUTE  AND  COLONIZATION, 


>  s 


In  the  special  report  on  the  practicability  of  a  railway  through  the  Nipigon  Railway  route, 
country,  Avhicli  I  had  the  honor  of  addresslug  to  you  on  the  22nd  of 
February  last,  a  general  description  was  given  of  the  route  which  we  dis- 
covcred,''and  its  advantages.  Our  map  of  tiie  district  having  been  com- 
piled since  that  time,  I  am  now  enabled  to  indicate  this  route  upon  it.  It 
crosses  the  Nipigon  at  the  outlet  of  Lake  Helen,  where  the  river  is  narrow, 
and  the  banks,  consisting  of  boulder-drift,  arc  from  thirty  to  forty  feet 
high.  From  this  intersection  it  follows  down  the  western  side  of  Nipigon 
Harbor  to  a  point  about  three  and  one-half  miles  south  of  Rod  Rock, 
where  it  turns  westward  through  the  level  pass  leading  to  Black  Sturgeon 
River.  This  river  would  be  crossed  at  some  point  below  Eshquanonwatan 
Lake.  Continuing  north-westward,  the  route  could  pass  either  east  or 
west  of  Pike  and  Cyclas  Lakes,  or  between  them.  Further  on,  it  would 
cross  the  Poshkokagan  and  the  Kabitotiquia  not  far  from  Chiefs  Bay,  at 
a  very  moderate  elevation  above  Lake  Nipigon.  Between  the  latter  stream 
and  the  valley  of  the  Gull  River  the  country  is  level.  The  general  grade 
in  the  above  distance — about  100  miles — is  very  slight ;  Lake  Nipigon, 
according  to  the  observations  which  I  have  given  in  a  previous  part  of  this 
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Biuiw»y  route,  report,  being  onlj  a  little  more  than  300  feet  above  Lake  Superior  ;  while 
along  the  above  route  there  appear  to  be  no  diflScult  local  grades.  Besides 
the  rivers  to  be  crossed,  the  only  obstruction  which  I  observed  is  a  small 
point  of  rock  on  the  west  side  of  Nipigon  Harbor,  just  before  turning  west 
towards  the  Black  Sturgeon  River.  This  consists  of  a  cHff  of  red  marl, 
capped  by  trap,  rising  from  the  margin  of  the  lake.  The  wat^at  its  base 
is  very  shallow,  some  of  the  stones  rising  above  the  surface,  and  suflficient 
of  the  rock  to  form  an  embankment  could  be  easily  dislodged  from  the 
jointed  columnar  trap  above.  The  whole  length  is  only  from  fifty  to  one 
hundred  yards. 

A  practible  route  for  a  railway  may  possibly  be  found  by  following  up  the 
west  side  of  the  Nipigon  River,  and  the  valley  of  Portage  Brook,  and 
thence  crossing  to  the  Black  Sturgeon  River  in  the  nei^  aborhood  of  Esh- 
quanonwatan  Lake. 

Waggon-road.  For  the  immediate  purpose  of  colonizing  the  shores  of  Lake  Nipigon  a 
waggon-road  might  be  constructed  from  Camp  Alexander  on  the  Nipigon 
River,  across  to  South  Bay  on  the  lake,  the  distance  being  not  much  over 
twelve  miles.  From  this  point,  vessels  on  the  lake  would  have  access  to 
upwards  of  580  miles  of  coast-line,  exclusive  of  the  islands,  many  of  which 
arc  habitable. 


I  have  the  honor  to  be. 


Sir, 


Your  very  obedient  servant, 

ROBERT  BELL. 


Montreal,  May  23rd,  1870. 
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POSTSCRIPT 


SIR  W.  E.  LOGAN,   F.R.S., 

AnnUEPSED  TO 

ALFRED  R.  C.  SELWYN,  Esq. 

i.uiixioii  OK  riiK  .ir.oi,oi;ic.\i.  sunvuv  op  canapa. 

MONTRKAl.,  Isi.  JuliJ,  1870. 

Sir -Having  been  ab.^ent  from  Canivla  between  the  end  of  Marcli  and 
tbc  latter  part  of  June,  T  had  not,  until  lately,  an  opportunity  of  perusmg 
Mr.  RobeA  Bell's  Report  on  the  Nipi-„  eountry.  Hi.  exploration,  there  n. «on  s .port, 
wore  entered  on  by  my  instructions,  and  prosecuted  while  I  was  .^tni 
director  of  the  Geological  Survey,  and  as  I  thus  feel  myself  responsible 
for  his  work,  I  am  desirous  of  malcing  a  few  remarks  regarding  it. 

Mr.  Bell's  xleport  was  printed,  and  Mr.  Bell  had  startel  on  Ins  present 
season's  investigations,  before  my  return  to  Caiuula,  and  my  remarks  must 
therefore  appear  as  a  postscript  to  the  General  Report  you  arc  at)out  to 
transmit  ia  a  printed  form  to  the  Government, 

The  exnlorations  of  Mr.  Bell  and  his  party  have  greatly  cxtc!ided  our 
knowledge  of  the  country  to  the  north  of  Lake  Superior,  both  m  a  topo- 
graphical and  a  geological  point  of  view,  and  important  results  arc  likely 
to  follow.  These  gentlemen  have  displayed  much  perseverance  m  going 
over  a  large  extent  of  ground,  and  determining  its  main  features,  Uic 
principal  o.'ie  of  which,  geographically,  is  the  large  lake  which  empties  into 
Nipigon  Bay.  On  being  mapped  to  scale,  however,  the  area  of  tins  lake 
does"not  appear  to  be  by  any  means  so  great  as  was  at  first  anticipated, 
nor  does  its  magnitude  seem  to  have  been  u:id3rstatcd  by  previous  cx- 

^  Ont  plan  of  the  north  shore  of  Lake  Superior,  resuming  from  Mr.  T.t.  w  Uomck 
W.  llerrick's  explorations,  and  published  in  the  Report  of  tho  Crown  Land 
Commissioner  in  1803,  the  estimated  dimensions  of  the  lake  are  said  to  be 
between  100  and  :J00  miles  in  length,  by  about  sixty  mdcs  m  brcadtli. 
With  the  aid  of  tliis  plan,  but  limiting  the  dimensions  of  the  lake,  by  gco- 
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null's  n'.r.;i  a 
skflcli. 


>'»l"''""i|i|"''  graphical  features  reprinted  on  a  map  of  Lake  Superior  published  in 
18o2  hy  the  Society  for  tlic  DilVusion  of  Useful  Knowledge,  Mr.  11.  Barlow, 
topograpliieal  draughtsman  to  the  Geological  Survey,  several  years  ago 
came  very  near  tlm  trutli  both  as  to  the  size  and  ]K)sition  of  tlie  lake,  in 
delineating  it  on  the  map  compiled  liy  him  and  pultlisiied  in  ISGG,  on  tho 
scale  of  twenty-five  miles  to  the  incli,  for  tin;  geological  purposes  of  the 
Survey.  As  represented  liy  'Slv.  Barlow,  Lake  Nipigon  is  very  little 
different  in  size  from  tliat  wliich  the  protraction  of  Mr.  Boll's  measure- 
ments makes  it  now. 

Considering  the  great  extent  of  the  sliore-lino  of  Lake  Nij.igon  and  the 
comparatively  short  time  emjiloyed  in  surveying  it,  there  must  unavoidalili.' 
be  a  great  number  of  jmrts  whicli  have  bjen  oidy  approximativoly  deter- 
mined ;  tlic  map  must  theivfnre  for  the  present  be  considered  no  more  than 
a  sketcli,  of  wliich  the  det.ii':-  m.iy  be  improved  hereafter  as  occasion  may 
serve. 

iTfiiiiii  of  i,iiko     At  the  time  of  my  departure  in  March  the  height  of  Lake  Nipigon 

Lake'suiKMior.  abovc  Lake  Superior  was  estimated  by  Mr.  Bell  at  about  150  feet,  and  it 
was  so  represented  by  him  in  various  lectures  and  in  conversations  with 
members  of  parliament  and  otliers  ;  but  I  now  fim'  it  stated  in  the  Report 
to  be  313  feet.  In  tlie  absence  of  Mr.  Bell  it  is  dilRcult  for  me  to  imagine 
tho  reason  of  this  difference.  Two  aneroid  barometers  were  supplied  him 
for  tlie  purpose  of  determining  heiglits,  and  tho  greater  height  is  tliat 
resulting  from  the  readings  of  tlic  instruments  for  the  three  principal 
ascents,  amounting  to  2Go:i  feet,  Mith  an  estimated  lieight  of -lOJ  feet  for 
the  remainder,  consisting  of  thirteen  separate  slopes.  Tlie  height  as  now 
given  much  more  nearly  approaclies  tliat  published  liy  Mr.  S.  J.  Dawson, 
founded  on  the  observations  of  Mr.  Armstrong,  and  an  apology  is  due  to 
all  those  who  may  have  been  misled  by  Mr.  Bell's  mistake. 

uncoiiroimaiiioi  In  tlic  gcological  branch  of  his  investigations,  Mr.  Bell  has  carried  tho 
Upper  Copper-bearing  rocks  of  Lake  Superior  much  farther  north  than 
they  were  previously  determined,  lie  appears  to  have  ascertained  that 
the  great  trappean  overflows  between  Pigeon  River  and  the  Battle  group 
of  islands,  rest  uncomformably  upon  tho  outcrop  of  the  slates  and  tho 
succeeding  variegated  sandstones,  con;'lomerates  and  marls  tjirough  which 
they  have  been  poured,  and  occupy  a  gap  or  dei)ression  in  the  range  of 
the  Laurentian  and  Iluronian  rocks. 

On  lithological  grounds  alone  Mr.  Bell  expresses  the  opinion  that  these 
volcanic  products  are  of  Triassic  age.  This  opinion  was  long  ago  insisted 
on  by  Mr.  Marcou,  and  no  doubt  lithological  character  is  entitled  to 
weight,  when  structural  evidence  cannot  be  brought  to  bear ;  but  I  am 
desirous  of  guarding  you  against  the  supposition  that  there  is  no  such 
evidence  in  the  present  case,  tending  to  carry  the  age  of  those  rocks  in  a 
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contrary  direction.     An  allusion  has  already  been  made  to  this  evidence 
in  tho  Gcolofjy  of  Canada,  p.  8o. 

From   the  western  extremity  of  Lak(.>   Siiperior  tlie  trappean  strata  I'viiifnco  or 
appear  to  strike  eastward  with  considerable  rei^ularity  for  <iUU  miles,  until 'u^. 
they  pass  ^lichipicoten  Island  and  riuicli  the  eastern  coast.     Hero  tho 
strike  suddenly  changes  to  a  bearing  at  right  angles  to  its  previous  course, 
with  an  upward  slope  to  the  eastward  sulficirntly  rapid  to  bring  an  esti- 
mated thickness  of  at  least  10,000  feet  to  the  surface  at  Mamainse,  hi  no 
very  great  distance  across  the  measures.     This  sudden  change  of  strike,  f.,,,,,,,,,,  ,,|,„„g„ 
^  and  its  accompanying  phenomena,  have  much  the  aspect  of  a  great  disloca- ulLl'suiiuiC'." 

I  tion,  or  it  may  be  a  great  undulation.     Its  effects  are  apparent  for  nearly 

a  hundred  miles  along  the  east  coast  of  the  lake,  and  at  the  extremity  of 
Gros  Cap,  arc  visible  to  witliin  a  few  miles  of  tiie  base  of  a  sei'ies  of 
Lower  Silurian  fossiliferous  limestones  and  shales.  These  Lower  ^^ilurian 
rocks,  in  a  comparatively  undisturljed  condition,  strike  across  tho  bearing  of 
this  great  disturliancc,  and  are  followed  by  a  series  of  pahuozoic  strata 
including  Middle  and  Upper  Silurian,  Devonian  and  Carl)onit(;rous,  belong- 
ing to  the  Michigan  trough,  all  in  a  like  conditio;!,  and  apparently  free 
from  trappean  intrusions. 

If  the  trappean  roeks  of  Lake  Superior  wer(!  post-Carboniferous,  it 
would  bo  a  startling  fact  that  a  series  of  roeks  older  than  tlie  traps 
should  cross  the  line  of  such  a  great  disturbance  in  these,  and  approach  so 
near,  witho-it  the  smallest  effect  being  produced  upon  the  inferior  strata  ; 
and  this  alon(>  would  challenge  a  very  rigid  examination  before  allowing 
the  traps  to  be  of  Triassic  age. 

According  to  the  late  Dr.  Houghton,  iu  his  Ueport  of  1810,  as  State  smiit  st,..Miiii(' 
Geologist  of  Michigan,  sandstones  are  seen  to  rise  at  a  low   angle  JVom  "•'"''-'""''*■ 
beneath  hmestones  near  Nebish  rapids.  These  limestones  are  fossiliferous, 
and  are  part  of  the  Lower  Silurian  series  to  wliieh  allu.-jiou  has  just  l)een 
made.     They  liere  lie   iu  the   strike  of  similar  limestones,  observed  by 
Mr.  Murray  in  ISiIO,  on  St.  .Joseph  I.ilaud,  where,  as  well  as  in  an  out- 
lying patch  on  Carapement  d'Ours,  dipping  at  the  .lame  low  angle  as  before, 
they  contain  an  abundance   of  well  marked  liirdseye  and  lihick  lliver  uiniJcvo  and 
fojsils,  and  where  they  rest  upon  eighty  feet  of  shnilar  sandstones,  wliichiuai'i.'iu,'^"^ 
are  supported  by  Huronian  strata.     There  doe3  not  appear  to  bo  any 
reasonable  doubt   that  these  nearly  horizontal  sandstones  belong  to  the 
same  series  as  those  at  Sault  Ste.  Marie  rapiils,  and  that  thoy  extend  to  the 
foot  of  Gros  Cap  Mountain  ;  passing  thence  to  Point  Iroriuoia,  White-fish 
point  ar.d  Isle  du  I'arisicn.     To  the  eastward  of  thij  island  Mr.  [Murray  ;M,.,.r3y-<iiis- 
repreaents  them  in  a  narrow  strip,  leaning  against  the  Laurentiau  giieis>!^|'|','i',',',','|'',"s! 
at  a  moderate  angle,  and  stretching  seven  miles  along  the  south  side  of 
Gouluis  Bay ;  also  as  formiug  tho  township  of  Kars  and  the  chief  part  of  tho 
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promontory  between  fJoulais  and  I)acli':'1>wn]munf^  Bays.  ITo  represents 
the  ltu\i;;e  island  in  tlie  latter  )).iy,  and  tl.c  C'.ast  to  the  north  of  ir,  a^  cum- 
posed  of  tlicni,  with  a  conrornuilile  cun^binLrate  beneath,  while  on  the 
mainland  amygilaloidal  trap  rocka  appear  beyond  them  in  several  places, 
resting  on  Laurentian  gneiss  and  dipping  Asestward  at  considerable  angles. 
But  in  tho  neighbourhood  of  A>ico  aux  Cropcs,  on  the  south  side  of 
^lamainsc  promontory,  older  saa.istoneH,  in  a  disturbed  condition,  appear 
to  be  confusedly  mixed  up  with  the  trap. 

Mr.  iMacfarlanc  carefully  examined  the  rock  of  Mamainsc  ]iromontory 
for  the  Survey,  in  IS'IO,  and  in  his  ileport  to  me,  at  pp.  li'i-l:')!,  will  bo 
found  what  he  has  said  of  them,  lie  ronglily  measured  I)y  pacing  the 
beautiful  section,  which  I  had  previously  estimated  as  at  least  10,000  feet 
thick,  and  separating  it  into  forty-nine  described  masses,  ho  raises  the 
Avhole  volume  to  ll),208  feet,  or"  \\Wk']\  '1\'-)1  ivvt  are  conglomerates,  the 
rest  being  various  hinds  of  igneous  rocks.  Alter  various  descriptive 
details,  regarding  lithological  peculiarities  and  the  conflict  of  sedimentary 
and  eruptive  masses,  Mr.  JMaefarlane  says : — 

"  From  wlial  lins  l)Coii  stiit'-il  ut)()vc  il  wdiiM  iipi'Ciir  tlint  tlirrc  i.=,''iit  scvcrfll  points, 
evidence  of  llie  ixi  Uiicc  of  ii  saiiMstoiU'  of  Ki-tii'ir  ngc  tliuii  tlie  licildid  Inqm  ivnd  coii- 
gloiMiTiitcs,  nnd  it  wouM  iijipi'iir  not  uiiivii  oniililc"  to  .■;in|io.>  tlml  it  boloiigs  to  tlio 
lower  groii|)  of  ilii!  riipcf  ("op)i ii-.b.uriiig  sciiivi.  Vim  ];:\w,  liowcvcr,  pninteil  out 
(('lology  of  ('uniulii,  p.  85)  tl.iil  tlnii' aru  rxlev  ivo  iiroas  of  iilinosl  iK/iizniitiil  siiud- 
StoiR's  on  the  eii.^t  .-lioiu,  wlio.^r  imliiMlciI  din.  aiid  fncdoiu  from  interceding  tnip  dvlvea 
"seem  to  siipjiort  tliu  sn-ii  iiinn  tlml  ilny  overlie  iinconloriiiiibly  tliose  rocks  wliicli, 
Unconformnblo  nijsociuti  d  willi  tru',  eoiiTtitute  tlie  Upper  Copper-bi-jir'ng  i-i-iies."  In  confirmnlion  of 
the  oi)ii,ion  you  li.ive  expressed,  I  Imve  ic  p  port  tliat  at  a  pc/iat  lo  tlie  iioutli  of  I'ointe 
aiix  Mines,  ulun-  llit;  M.iniiiiii-e  neries  udjuin.-t  the  l,!'irenliaii  i  'clsS,  llie  b  west  iiieniljCr 
of  Ibc  former  is  hnc:mil'iM  niably  ovi-rl  lid  by  iliiu  bildel  bl  li.di  and  y.llo\vi.-li-grey  sand- 
stones i>tril<ing  .V.  "lO"  Iv  and  ilipnin.;  1'"  unrtli-wi'Jtw  irl.  'riioloweM  layer  is  a  con- 
glonioralc  witli  granitic  and  trnpp.  an  bonblcrs,  and  a  lilui-b  line  grained  and  sbaly 
matrix.  Il  is  i<boMt  ix  !'eel  tbicl,  Mid  i.^  lolloued  by  tliirty  (.>et  of  thin  bnlded  sand- 
stuiicj,  ;'onie  jiarts  (jf  uldeli  iniulit  )itld  good  llagstoncs.  Some  of  the  c'lrfacc-i  of  these 
are  very  distinctly  rippli  -ni'.rkei'..  Above  these  > ome  thin,  slialy,  rajiidly  disiuti  grat- 
ing layers,  in  which  are  spheroidal  i  oncrelio'is  from  live  to  ten  ini  hes  in  diameter.  It 
is  not  possible  to  a::rcrlain  the  total  thiclcne-j  of  tie  o  sandstones,  since  they  descend 
benealli  tho  level  of  the  lal<e.  Thi;y  are  sinnlar  in  lltholngicul  cliaracter  to  tho  .«and- 
Btones  which  occur  oi.  the  north  .id;-  ol  Tointo  mix  Minta."  * 

These  upper  unconibrmable  sand.stones,  tliere  appcar.s  to  me  no  reason- 
able doubt,  are  ]\[r.  MtirrayV  upper  rocks  from  M;uT.fiin.-,e  to  Gros  Cap,  and 
from  Gros  Cap  to  Ncbish  and  Campmont  d'Ours  ;  and  it  will  thus  readily 
be  inferred  from  what  has  been  said,  that  tho  reason  Avhy  the  tilted  rocks 
of  the  Mamainsc  section,  with  a  vertical  thickness  of  over  three  miles,  so 
^  suddenly  disappear  in  their  progress  tow.'u-ds  the  Lower  Silurian  rocks  to 
the  south,  is  that  they  nui  under  these  unconformably. 

•  For  the  rpl.itioii  of  the  I'ointo  aux  .Mines  sandstones  lo  3,000  feet  of  trappeaa  rocks 
tlierc,  see  Oeidogy  of  Canada  p.  82. 
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In  tho  nnrtlicrn  peninsula  of  Micliij^an  tho  Sault  Sto.  Mario  sandstoncg 
appear  to  run  along  tlie  south  shore  of  Lake  Superior,  parallel  with  the 
fossiliferous  limestones,  for  l.^O  miles,  and  gradually  to  turn  to  the  south- 
westward  from  the  neighbourhood  of  Manpictte,  as  if  following  the  rim  of 
the  Michigan  trough  to  which  they  pro|»ahly  helong.  Farther  to  tho 
west,  the  rocks  of  Iveewenaw  promontory  are  rei)resented  as  c<jnstitutiug  an 
anticlinal  form,  iiaving  sandstomerf  on  each  side,  with  traps  and  conglom- 
erate.-i  between.  An  will  he  seen  from  tho  following  remarks  hy  Professor 
llall,  a  fo.s.-;:liiV'r.»us  li;:>(ston.e  eipiivalent  totliat  of  Campmcnt  d'Ours  rests 
on  the  saud-tone  on  (he  s');uh  .side  of  the  anticlinal. 

"  [ii  LSI''.,  'Ii'.  i'.C  D.iu.'l.iss  ilisr'ivn'ii    a  I'o-dilil'oniiis  iiiii;,'iiosi:in  liiii' stoiv',  resting  jijniw.yoniirl 
iipdii  sniidstni.c,  on  i!ie  south  si'ie  of  Kcowcimw  Point  in  u  line  lieiween  tlie  iieiid  of  tiic  '""''k  "Ivcr 


Ill'Stdlll'V 


Im)- iii;il  ilio  iiii.utli  if  .Misi'iy  liivcr.  In  1H.|S  of  IM  in  .M('??is.  J.  W.  Foslcr  ami  J.  I)  N.  sldci.f  Kro- 
Wliilniy  bvi)ii;,'!ii  f.nm  llii-i  loiiilily  several  speeies  of  I'osjih,  which  weru  siiliniitlcd  to  *' ""^^  I  uml. 
the  exiiiiiiniilidii  oT  Ihc  wriler.  Tiie  {,'eol'i'^'i-^ts  ul'  Miehig'in  rcprujeul  lliut  the  :!iiiil  sand- 
stone :il  (ii'iiii'l  I-l.ind  i.-i  siieei'i'ded  l)y  ii  rui-iillt'ei'iiu-!  rMne:itiine,  wliieh  is  (h)nblle'*s  tliiit 
oflh  ■  l\ee»veii:i\v  I'.iint.  The  chiirneleiMif  li.e  fb--il.-  from  the  hi.Mlity  on  !<■  ewenaw  Point 
is  sueli  lis  t'l  1  ave  no  ('oiibi  llial  the  limeslone  is  eciiiiviik'nt  to  llie  ISnlfiimesioiie  of  Wis- 
consin, holiliiij;-  the  i  ioiitieal  fosiii's,  and  rciircsentin;,'  Ihe  l!iid-eye  and  IJlacIc  Kivei- 
liinesioncd.*' 

From  thcaiid.'atone  itself  on  the  son  th  bliore  of  Lake  Superior  the  only,,    .„  ,  „ 
fossils  ohttiiiied  are  a   Lhi(/iila,  f  collected  by  Mr.   Forest  Shepherd  in ■•"""'»'""«• 
Tei[uamenen   Hay,  which  Ilajl  compares  with  a  Calciferous  species,  and 
a  J'tcKroloniaria^  obtained  by  Mr.  Murray  near  Martjuettc,  whicli  Mr. 
Billings  compares  with  J'.  Lannntuui  of  the  Calciferous,  but  states  to  re- 
semble also  P.  aperta  of  tho  Birdseyo  and  IJlack  River  formation. 

This  concurrent  testimony  from  the  different  observers  of  the  south  shore  of 
Lake  Superior,  you  will  perceive  all  points  one  way,  and  apparently  shews 
a  wide  extent  of  the  secpience  indicated  near  the  exit  of  ihc  lake.  What 
the  structtu"il  evidence  north  of  the  Lake  may  be,  remains  to  be  ascer- 
tained. Shotdd  the  unconformable  overlying  trap  support  tho  supposed 
LTpper  Silurian  rocks  of  the  northern  country,  the  north  and  sonth  evi- 
dence would  agree.  Should  the  trap  rest  on  the  Upper  Silurian  rocks, 
the  inference  would  be,  uidess  tlie  evidence  on  the  south  can  be  explained 
away,  that  there  are  two  trappean  periods,  one  Lower  Silurian  or 
pre-Silurian,  and  the  other  post-Silurian.  But  it  is  not  tho  duty  of  tho 
Geological  Survey  to  predict  what  the  age  of  the  northern  trappean  rocks 
may  be,  but  to  investigate  the  evidence  carefully  and  state  it  impartially. 

I  have  the  honor  to  be.  Sir, 
Your  most  obedient  servant, 

W.  E.  LOOAN. 


*  Hall,  Supplementary  Notes  on  tlie  Potsdam  sandstone;  X  Villi  Report  of  the  Regents 
of  the  Uiiiversily  of  Ihe  Slate  of  Xcw  Yorl>',  p.  21'i. 
t  Holl,  same  report,  note  p.  214.    ^  Geo.  Cun.  p.  80. 
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AiviioniriEs. 

Const  liuc  aiid  islaiidi  uf  LnkeSiiptrior  are  tnktu  from  ilir  Ailiiiintll» 
Charts  preimreil  hy  Ailiiiiviil  L!nytii'l(i,  R..V. 

Tlie  bouiiilai'v  lii'twi/eii  Caniui/i  arul  tlio  I'liitucJ  iStjiti'>  is  from  tli*  iimi' 
of  the  Siirvoy.  iiuvitc  by  Mr.  David  Thdnipsoii,  hy  unler  of  thi'  Cuniiius- 
simiors  uiulor  Ihu  illh  ainl  7lh  irtu'lcs  of  thi'  Tri'iuy  of  (fhciit. 

Lake  Shchiinclon-na  is  takoii  from  a  tracing:  Ftipplieil  l.y  ilic  lio.-ird  f 
Works. 

The  towiishipa  are  takcu  from  tracing:-  ^-npiilii'ii  liy  Uie  Crown  I^niiili- 
ilopartmciit  of  Ontario. 

Nipigoii  Uivor  from  a  tracing  suppliod  liy  Mr.  Hcnick,  P.1..S. 

Nipigou  Lflkf  and  Bhick  Sturgeon  Itiver.  Survey 'd  by  Mr.  li.  Mub, 
(leological  Survey. 

Uog  and  Kaniiniliquia  liiveis.  Surveyed  by  .Mr  A,  .Murray,  Cec  byieal 
Survey. 
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